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tent touted aes operations/*—B kucknjcu, Tkeoric du System* Animal, Leyden 
1767. 

• • • ♦ . * . . . . « • The sylvan powers 
Obey our summons; from tbeir deepest dells 
f Ihe Dtyads come, and throw their garlands wild 
And odorous branches at our feet; the Nymphs 
That press with nimble step the mountain-thyme 
And purple heath-flower come not empty-handed, 

But scatter round ten thousand forma minute 

Of velvet moss or lichen, torn from rook 

Or rifted oak or cavern deep: the Naiads too 

Quit their loved native stream, from whose smooth face 

They crop the lily, ami each sedge and rush 

That drinks the rippling tide: the frown poles, 

Where peril waits the bold adventurer’s tread, 

The burning sands of Borneo and Cayenne* 

All, all to us unlock their secret stores 
And pay their cheerful tribute. 

J. Taylor, Norunch, 1818* 
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No. 73. JANUARY 1894, 


]On certain Home# or Tubes formed by Annelida*, By 
W. C. APIntohh, M.l>., LL.I)., F.R.S., &c,, Professor 
of Natural History in the Univrisity of St. Andrews. 

Many marine animals arc known whose protective sheila— 
insignificant in themselves—form deposits of great extent 
on the surface of the earth. Such, tor example, are the 
minute calcareous tests of the Uoraminifera, arid the equally 
small but exquisitely beautiful siliceous skeletons of the 
Radiolarians. Moreover, by the tissue-secretions of the coral- 
forming polyps in the wanner seas, islands, as well as large 
additions to continental land, have been and are now being 
constructed. In other groups, again, this habit of making 
shelter is moro or less in abeyance; thus the Echinodernm— 
though conspicuous by the calcareous nature of their skins— 
very rarely form a protective covering, almost the only 
instance being the Holothurian called by lhilyell the Spinner 
{Hotothuria nigra), which makes a home for itself l>y an 
abundant secretion of threads of mucus* Amongst the 
Crustaceans a few construct tubular dwellings for themselves; 
and one species (Oerapm)f likewise adds loug filamentous 

* Part of the Introductory Lecture t<» the class of Natural History, 
October J 89$. 

t Vide Ann. Nat. Hist, ser. 8, ud. xvi, p. 484, pi. xiii. Jig. 9, 

Am* cb Mag* N> But Ser, 6. VoL xiii. 1 



2 ^'0* ^‘Ifctosk or* certain 

processes to IvlncH it lives, so that it can 

perch further jM, mS^Wsroundm^ water. The nests 
of the litttofel '4topk{&$ mSm stones are other familiar 
instances. Ip Jp giotife of the MoHus^ids the gelafluous 
“ houses ” of ^Aenkdicularians^ which m St Andrews Bay 
occasionally so # And the larger nets that they burst, are 
examples, and tn$ ^Jtooses ” can be cast off and renewed at 
the pleasure of fto^Winen The remarkably branched struc¬ 
ture foirned by um^hducus (one of the discoveries of the 
‘Challenger’) is another notable instance, for this not only 
foams a complete protection, but probably mimics the shape 
of the seaweeds or other structures in its neighbourhood. 
Amongst the Molluscs the nests of Lima are perhaps the 
l>est*known examples, though the homes of others are not 
devoid of inteiest. Thus Entoconcka dwells as a parasite—a 
very rare thing in mollusks—in the interior of &ynapta } while 
another {Montacuta mbstriatu) clings to the spines of the 
purple lieart-uichm. In neither, however, is a distinct 
“ house ” formed; and I may at once explain that l>y the 
term “ house” or “home” I mean that foreign bodies are 
employed in addition to the seeietion poured out by the 
animal itself. 

In the present instance, however, we shall confine our 
attention to a group of marine animals not yvt mentioned, 
viz., the marine annelids or marine worms (Polyt'kata), a 
series in which veiy gieat variety as well as very great com¬ 
plexity of structures for the pioteetiori of their ftoi't bodies is 
exhibited. Mmoover, the group is one in which beauty in 
external coloration is combiued witii remarkable life-histories 


and ojgamzatiom Thus the glassy or golden bristles of some 
(Euphiosynida) and Amphinonudse) cover the back and sides 
with a crisp fringe, while the burnished spines aud long hairs 
—constantly glistening with all the hues of a permanent 
rainbow-—of such as the sea-mouse are gorgeous to behold. 
The pearly lustre of Xepkthys, the brilliant tints of yellow, 

f reen, blue, red, and purple which characterize the Phyllo- 
ocida*, Aleiopute, JEfcsioiudas, and Neveida*, the rich brown 
touches of the Syllidflc, and the deep red of the branchial 

I dumea of the Kunicidai, Terebellidas, Sabellidm, and Serpu- 
ida>, can only be compared with the most beautiful types of 
butteiflies and birds. The remarkable power of budding and 
even branching, the alternation of generations, the meta* 
morphoses during development, the social (eoramensalislic) 
habits, phosphorescent properties, powers of perforating rocks, 
shells^ and other substances, the value of almost all as food or 
as bait for fishes, and some even as nourishment for man, 
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Umm or Tafteajuna^ # 

give but a alight indication of thtSr nipot&ulv amongst the 
Invertebrates of our shores. ' <, 

Again, it is long since thfr WtapWity M pe locomotive 
appendages—even cflf the most simple mMm |§#t the marine 
annelids—has excited the admiration of dfe^Vers* Every 
foot is furnished with two tufts of bristlf^^mal and ventral, 
or with bristles and hooks, or with alone. Moreover, 
these organs are each capable, by their muscular apparatus, 
of pushing the aunelid out of its tube, of fixing it m it, or 
of retracting it. For, as Dr, Thomas Williams * formerly 
pointed out, even in those with calcareous tubes the inte¬ 
rior is not so smooth as to be slippery, or so hard as to 
render it impossible to fix bristles or hooks in its progress 
outward or inward, " Computing,” as he says , u the pushing 
force which each seta is capable of exerting, and multiplying 
this amount by the number of setaa in each foot, and this 
again by the number of feet with which the annelid is pro¬ 
vided, a conception may be formed of the aggregate of mecha¬ 
nical power with which the animal executes its < march 
forwards.’ A similar calculation applied to the hooks will 
give a correspondingly prodigious resultant of power for 
retreat.” 

flflie presence or absence* of a special home or habitation in 
the marine annelids was, and still is, by some supposed to 
distinguish the two great groups from each other, viz., the 
Erratic (or Annelida Errantia) from the Sedentary (Annelida 
Bedentaria) ; but in a natural classification this does not 
altogether hold true. For example, the Hyllidian* are really 
errant annelids; yet many form transparent tubes, and others 
pass their lives in the interior of sponges. Similar habits, 
with strong tubes, occur in the Nereids and Kunicids. Some 
annelids furnished with tubes, again, are by no means seden¬ 
tary, such as Laffts and Amphictcne . Moreover, it is not 
always the most delicate forms that have such a protection; 
thus the Phyllodicidae are free, while certain Lepiaonoti occur 
only in the tubes of other annelids. 

Limited as the group of annelids appears to be in the great 
world of marine animals, it is fouud that their habitations 
range themselves under at least eleven heads. 

Thus some, such as Spinther and EuphrwtjM, dwell on 
sponges, which serve them as food, and they browse on these 
spicUlar pastures after the manner of the sea-lemons amongst 
tie NudiWnchs. Others affect the interior of the sponge, 
like the SylHdians, amongst which the remarkably branched 
M$Ui$ raimm of the * Challenger ’ stands out conspicuously. 

* fitfport Brit. Assoc. 1851, p. 204. 


1* 
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The second group is formed by those which inhabit sand,*— 
some, like Nephthyn, forcing their agile muscular bodies 
through the moist sand in serpentine waves, almost without 
an effort, while the more stationary lob-worm of the beach 
mimics the habitat of the familiar earthworm. Under this 
head are Glycert *, A no it is roam, Phyllodoee maculata^ 
Ophelia , Ammotrypane } Aricia } Scvloplos, Ferine, and Soule- 
cofapit*. 

Those of the third series frequent chinks or other spaces in 
the rocks, such as Nereis p* logic a, Lumbriconereh, Leodiee } 
and Marphysa ; while the fourth aeries comprises those 
dwelling in peat, for example lltdiste divers (color arid St ni¬ 
ton ice Mariimii. The dwellers in hollow tangles, such as 
Leontis Dumer Mi, form a filth group. 

A large number, again, secrete from the surface-glands of 
their bodies a fluid which hardens in seawater, and with 
which they build up for themselves houses of greater or less 
complexity, using it as mortar for fixing sand-grains, gravel, 
fragments of shells, and similar structures. Under this, the 
sixth group, fall Northia, (Jhatopterus , Spio f Poly dor a (in 
part), SuMluria , Owenia, Lagis 9 Amphiotene, Cisteniden, 
Avipharete , Amphicteis y Amp hit rite, 2 %rebdla 9 La nice 9 
Axwnice , Thelejms, Grynuva , and others. 

The seventh group includes those which add no foreign 
element to the translucent tubes which they secrete; such 
tubes being soft and geiatiuous, as in Mytcicolu 9 flexible, iu» 
in Spiociuetopterus , or so firm and tough as to be fashioned 
into pens for writing, as in Jfyalinwoia. 

In a subsection of this assemblage may be placed some 
which attach their translucent tube3 to blades of tangle or 
other seaweeds, like Emyllis; or which have dense leathery 
tubes amongst sponges and zoophytes, as in certain species of 
Eunice . 

Many living in mud at the bottom of the sea fashion their 
tubular dwellings chiefly of this deposit—either pure, or more 
or less mixed with sand and fragments ot shells, the interior 
being lined with a smooth layer of secretion, which, in 
Sabelhj is often so abundant as to make the tubes extremely 
tou^h. Under this (the eighth) head are such as Maldane 9 
Awiotliea, Pista 9 Dasychone 9 Chone. 

The forms which secrete hard calcareous or porcellaneous 
tubes constitute the ninth series—so widely and conspicuously 
distributed on the sea-bed from low-water mark to the 
gtcatest depth yet examined, and though generally fixed are 
sometimes free. Proiula, Eiligrana , Jiydroides 9 Pomatd* 
cerm, Pkwostegm, Ditrypa 9 and Spirorbu are examples. 
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The tenth group includes those which perforate rocks and 
live in the tunnels thus fashioned, and which we examined 
more particularly in the Introductory lecture at the com¬ 
mencement of last session. A typical form is Dodecaeeria, 
while Sahel fa mj'icam and Po/ydora not only bore in rocks 
but append tubes to their tunnels. 

The last, or eleventh, series is one of the most interesting, 
since its members—declining to form homes for themselves— 
become messmates (or, as they were called by Van Uoneden 
of Louvain, comm annalistic forms) of other animals—like the 
Nereid (Ncrcilcpas fucata), which shares the shell of the 
whelk with the hermit-crab, or those annelids (chiefly 
belonging to the Polynoida*) which are only found in the 
tubes of others. In this group are Polyno <? Johnstoni } P. sco- 
hpendrina, Antinoe parasitica (under the scales of Lepula- 
91 atria ), tlermadion pel lacid am , Palynoe etip/ec.taHaf } Anoplo~ 
nereis ((Hard) on Balanoylossas , and similar forms. 

With the brief space at our disposal, however, it is mani¬ 
festly impossible to do anything like justice to so many 
diveise heads, and aecmdingly I have thought it best to 
select a few of the most interesting types amongst those 
whose homes—formed of the bndv-wretnm—present great 
regularity, or in which the foreign elements, mixed with the 
accretion, assume wonderful design or complexity. These 
mostly range themselves under the sixth and seventh heads 
already mentioned. 

In surveying the members of the Invertebrate series of 
animals which are remarkable for their skilfully constructed 
homes, it is found that tin* majority have well-formed eyes, 
such ns the amphipotls, ants, bees, wasps, caddis-worms, and 
spiders. If, on the other hand, wo glance at the marine 
annelids, it is curious that those with the largest and most 
complex eyes are entirely pelagic (e.//., the Alciopidie) .and 
form no protective abode whatever. Though furnished with 
bright pigment their translucent bodies are even less con¬ 
spicuous tnan the huge globular eyes, the pairs of which may 
be arranged so as to look laterally and ventrally. Those 
annelids, again, which construct complex tubes have eyes of 
a very elementary pattern—masses of pigment—with a 
simple capsule, and some of the most skilful are entirely 
devoid of thorn. The tactile sense, however, seems to bo 
highly developed, so that, to a considerable extent, it takes 
the place of the other senses. 

The annelids of the first group at present selected for 
consideration construct their tubes of largo shell-fragments. 
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Tims in Nortkia conchy foy a the tube proper iff, in the 
JSetlandic examples (fig. 1*), composed of the tough and 
glistening secretion, strengthened externally by entire shell** 
valves, large fragments of the latter, pieces of sea-urchins 
and heart-urchins, or, in those procured by* the t Knight 
Errant* in 608 fathoms iu the Atlanticf, of coarse gravel; 
while occasionally the flattened tube is fixed to the valve of a 
small scallop. It is usually straight, and the perfect valve of 
the shell is terminal. The architecture is primitive, yet in 
keeping with its surroundings. The tube, moreover, can be 
carried about by its inhabitant, which has horny and calca¬ 
reous jaws, so that it is in all probability sufficiently pro¬ 
tected in the deep water where it is generally found. 

The tubes of the representatives of this genus procured by 
the * Challenger* exhibited some noteworthy features. Thus 
in one {Nortkia sombreriana) the flaccid tube was supported 
laterally by the long glassy spicules of a Ilexactinellid sponge, 
which projected beyond each extremity. Another {Norlhia 
abranchiata) had its flexible tube protected by long, monili- 
form, brownish arenaceous Foraniinifers, or by spines of 
lieart-urcluns, shells and stones. Similar tubes characterize 
Nortkia pycnobranchiata, but with the addition of a few 
white tubes pertaining to the Serpulidce. A curious variation 
was observed in a species (Novthia macrobranchi(Ua)inhahi\ing 
the greenish mud at &50 fathoms off the coast of Japan 
(Jcdo), which utilized the long linear leaves of the pines 
swept down by the riveis, besides leaf-stalks and leaves, 
straws, stones, and fragments of cchinocicrtns, to strengthen 
its tube of gieyish mud. All the foregoing, however, though 
considerable skill is evinced m the manner in which the 
foreign bodies are fixed to the tul>e, fall far short of the 
wonderful ingenuity which characterizes a species {Nortkia 
WiUemoeeii) diedged off Amboina. This annelid constructs 
a firm rounded tube-—curved in the form of a shepherd's 
crook—of gieyish sandy mud, lined by a tough whitish 
secretion. The ventral curve of the tube is comparatively 
smooth externally, but the rest of the surface (and especially 
the posterior curve) is furnished with a series of long, 
slightly bent, sharp elastic spines, which are formed of layer 
upon layer of a hyaline secretion similar to that which lines 
the tube, a well-formed central cavity giving the process, 
moreover, a resemblance to a large sponge-spicule. The 
distal region of the spine is veined like a finely marked piece 
of pitch-pine, its central j>ortion is plaited or folded iu Some 

* Tlie figures, with the exception of no. 8. were kindly drawn from 
nature b} my Prizeman, Mr. J. M. Anderson, M.A, 

* Kindly sent by Dr. John Murray. 
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pails, while at its base is an opaque mass of granules. The 
latter is much enlarged at the point of attachment to the 
tube, and is there coated by the sandy mud forming the 
general investment* Few structures formed by invertebrate 


Fifir. 1. 



Fig. l.-'l ube of jVvrthia eonchyler/a. from Hhctland. About twice the 
natural m««. 

Fig. % —JhJnd of tuba of TerebeHa (Lanice) mwhUega. Some of the 
fringes are broken- Slightly enlarged. 

animals show greater skill or better*directed ingenuity than 
this wonderful tube atid its complex spines. The precise 
nature of its enemies is unknown, but few predatory iishes 
would care to interfere with prey thus armed. 

No form is more abundant or has more frequently come 
under the notice of those who are familiar with sandy shores 
than the next example, viz* Terebelh (Lanice) conchtlega> 
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the tubes of winch (fig. 2) arc often stranded after storms in 
vast multitudes, for instance on the West Sands ; indeed, so 
conspicuous arc they occasionally that more than oner the 
question has been asked if they could not ho advantageously 
employed for fertilizing the soil. The rounded tubes aic 
fabricated b> the annelids near low-water mark, and show a 
lining of the abundant secretion from tin* largely developed 
glandular tissue (tiasu cltfjuial of Ciaparcde), to which many 
shell-fragments, giains ol sand, spines of heart-urchins, and 
similar bodies are fixed. No special regularity marks the 
attachment of the grains ot sand or shell-fragments, the larger 
being generally hud flatly on t)u* suifaee, while the smaller 
often overlap or arc imbricated; in any ease the tenacious 
secretion is closely covered. The tubes me deeply sunk in 
the sand (a foot or more), and sometimes curved round a 
stone, the ends alone reaching the surface. Kach i* furnished 
with two fan-shaped plates, the edges of which have a 
remarkable fiinge of filaments, which, though they have not 
1 he beauty of the smooth processes of the species figured in 
the i Challenger,’ yet form a complex and gracefully branched 
tuff. The filaments an* densely coated w ith foreign stiuc- 
tures, such as she]I-fragments and sand-grains, generally of a 
somewhat elongated form, and fixed by the tenacious cement, 
which shows cell-like outlines, both ovoid mid elliptical, the 
exact nature of which is uncertain. Occasionally the eylin- 
diieal tube extends beyond the filaments and a new tuft is 
formed at the tip, probably after an irruption of sand 1ms 
buried the fiee end beneath the surface. 

When the animal is lemoved from its dwelling it does not 
resume possession of it, but fabricates a new one (by night), 
making progress, according to Sir J. Didyell, of one or two 
inches daily. It likewise avails itself of the side of a glass 
vessel bo as to economize labour. The busy tentacles soon 
sw'eop the vessel of its sand-grains and arrange them by aid 
of the secretion to form the tube and fringes, a careful 
account of the jbmmtion of both having recently been 
given by Mr. Arnold Watson*. Ah Sir J. Dalyoll said of 
an allied specie*•* Nothing is more surprising than the 
attention of so humble an artist being diieeted towards such 
a variety of operations at the aame moment. Many tentacles 
are reaching after materials, many collecting, many bearing 
them to the oiifioe, some quitting their hold, others recovering 
the load, while the architect itself seems occupied in kneading 
masses in its mouth, disgorging them successively, or in 
polishing the rude workmanship resulting fioui its labours.” f 
It, moreover, quits its tube when dying. 

* Jottirt. Hoy. Micro*. Sor. 1WH. 

t Povv, Omit ii. pp. 105, 100, 
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'Chin species lias a series of* pigment-spooks (rudimentary 
eyes) under the ora! frill, and even a motion of the hand will 
cause retract ion. 

While the foregoing form presents great skill and inge¬ 
nuity in the architecture of it^ tube, the result falls short in 
beauty of two species procured by tin* 1 < Miallcnger.’ Tn the 
first, Tereballti [Lanier) svtieornis, from the mouth of the ltio 
do hi riatu, the ap »rture of the tube pres mis a ventral 
tongue-shaped flap, the dorsal pillar mippnfiug the base of a 
fan—split into a do/,en primary lilaments which, after a short 
euiuse, usually become bifurcate. The lobe an 1 tin* fan arc 
composed of the ordinary lough secretion, in which grains of 
(juurtzosc-Huud are neatly imbedded ; and as these nre 
sarily almost Imciu in arrangement in the filaments, a so mo 
■what moniliform appearance is produced. The attenuate 
thread of the secretion forming the tij> <>( each is strengthened 
by spicules of sponges and bristles of annelids. The extreme 
tip is occupied by a single long-winged bustle, which tapers 
to a point ; v\hile another, lower down and parallel with it, 
gives the legion due si length and stifVtn^s ; and in the 
accompanying rtguie ot tlu* lube of a Norwegian YV/r/WA/, 
kindly .sent by Canon Norman, eijual ingenuity is evhibitel 
(fig* p. 10) It would he diilienlt to find in the whole 
invertebiate series an example of greater dexlenty or of more 
methodical adaptation. 

In the other, 7 1 rebel fa {Lanin) ft abet him, from Prince 
Kdward Island and the Australian region, the remarkable, 
tun-like expansion i*» mainly com post'd of the tough secretion, 
stiffened bj sponge-spiriiles and other linear structures, or by 
grains of sand, all neatly and ingeniously arranged. 

The tubes formed by other members of the same family 
vary much in character, many being composed of mud and 
sand, as Amphitrile and Latvvtsa; some chiefly of mud, as 
JNwolm^ Learn a, Pitta ^ Triehobranchas^ and Tereheltides ; 
while Tfmhpns ami Orymam have tubes containing a huge 
amount of secretion coated externally by shell-fragments, 
zoophytes (calcareous and horny), spines of ediinodorms, and 
other structures. One of the most interesting, however, is a 
species {Eutfadepm set aba tens is) procured by the ‘Challenger* 
off Hot nival, in which the translucent ehitinous tube is in¬ 
vented by a remarkable c/tevan t e~de~frise of llevactinellid 
sponge* Spicules, which form an impenetrable glassy invest¬ 
ment. A certain amount of selective power must have been 
exercised by this species, since it lived in greyish mud with 
numerous Globigenuas and other For ami niters, some of which 
occurred in its alimentary canal. A species of Pitta (P, mira - 
bilis) , again, has firm, round, tapering tubes armed all over 
with long spines. The majority of the tubes seem to have 
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been free, but others have been immersed in sponges, a 
situation which favoured the preservation of the long external 
spines. The tube is marked by close wrinkles, which are so 
fine as almost to be linear, a feature partly due to its compo¬ 
sition, for it is formed of a vast number of needle*hke glassy 


rig 3 



End of tube of Norwegian 'Jetebella, Slightly enlarged. 


sponge-spicules held together by secretion and mud. The 
spines on the tube are composed of secretion, sponge-spicules, 
and sand-grains, the most perfect examples (e. g. } those 
removed fiom the enveloping sponge) being almost entirely 
made up of the two foimer. Another tube, dredged by the 
‘ Challenger,’ shows longitudinal and somewhat spiral spinous 
ridges, and is chiefly formed of mud. 

A firm flexuous tube of sand-grains is constructed by 
Axiomcc ; while a large and very lax tube is formed by 
Ter f Mia nebufosa, Mont., on the southern and western shores, 
but it is generally protected and sheltered by valves of shells 
(e. g. I J ecten) or by stones. Some show considerable discri¬ 
mination in selecting materials for the tube. Thus Sir J. 
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Daly ell found that u Amphifrite ” occasionally will reject 
small Venetian beads and make its tube of sand, but where 
shell-fragments can be procured they are preferred. Others 
( Nicolea ) support their tubes by interweaving them with 
corallines ; while Lepnm trxtrix forms a coating for its body 
of thread-like strands after the manner of a web, as first 
described bv Sir J. Daly ell. Moreover, its ova are sometimes 
fixed to these threads. A naked Terehella, further, can 
generally bo made to unfold its coiled body by placing sand 
in the vessel, so as to tempt it to form a new tube. 

Two species pertaining to (be Ammocharidce construct 
tubes lined internally by a very tough secretion, and exter¬ 
nally strengthened by fragments of shells. [n the one 
(Owenia jiltformis) the shell-fragments are in many cases set 
on edge, so that the rounded tube is bristled with them; or 
they are arranged in an imbricate or scale-like manner, 
though the dense grouping of the fragments of shells, as a 
rule, causes a hirsute appearance. Others are densely coated 
with the tests of Foraminifers. 

Amongst those which fashion homes of coarse sand-grains, 
and the united tubes of which form conspicuous masses on 
the sea-bottom or lw»tv\eeu tide-marks, the best known is 
SabeUnria. One species is abundant on the eastern shores, 
and especially at the Fast Hocks, while a larger form fre¬ 
quents the southern waters. The busy architects collect the 
coarse or fine sand-particlcs with their tentacles and fix them 
in the walls of the rounded tube by aid of the secretion, the 
wonderful crown of golden bristles at the anterior end doubt¬ 
less performing important adaptive functions. The extensive 
and firm masses formed by both species (for the tubes are 
closely fixed together) must have a considerable influence in 
protecting the tidal surface or the sea-bottom, though they 
are disliked by the dredgers of the southern waters, who term 
them u Ross.” 

When Sabefiaria gpinosa constructs its tube on a shell or 
other hard surface it is extremely dense, whereas when 
grouped in the usual manner it is more or less brittle. Sir J. 
Dalyell found that pounded glass and red-brick grains were 
sparingly used, and by-and-by rejected altogether. It fabri¬ 
cates its tube chiefly at night, and, like other forms, utilizes 
the side of a glass vessel as part of the tube-wall, so as to 
save labour* 

In alluding to the southern species {S. almolata), one of 
the earlier writers on the group, viz* Dr. Thos. Williams *, 
gave a somewhat fanciful account of the structure and varied 
* Import Brit. Aw»o<\ J851, p. HOT. 
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used of the remarkable anterior bristles. He observes that 
u on the three first post-occipital rings, gills, cutting-instru¬ 
ments, and hooks are developed, each hook-bearing ridge 
supporting at either end a brush of acutely cutting double- 

edged setae.which are fitted in the most perfect manner 

far dressing the materials wherewith the tube is raised. By 
them rough-hewn stones are polished, rugged surfaces worn 
down, and angry projections from the interior of the tube 
smoothed off.” After some further remarks, he concludes by 
predicating that u nothing in nature or art is comparable in 
perfection of mechanism to these exquisite organs.” While 
1 cannot go so far as Dr. Williams in his account of the 
functions of these organs, there can be no question that the 
bristles and hooks are amongst the most important structures 
in all the varied movements executed by the annelids gene¬ 
rally, and, further, that they are, individually, perhaps the 
most reliable organs by which species can be discriminated. 

The most skilful architecture in the construction of tubes, 
however, is exhibited by the family of the Amphietcnidus, 
one species of which is veiy abundant on the West Sands of 
St. Andrews, viz. Login Koreni. This annelid fashions a 
tube like a slightly curved horn, composed of minute pebbles 
or large grains of sand, carefully selected and admirably fixed 
to each other by the usual accretion. In placing the grains 
together in the tube there is no haphazard, but angle fits 
angle, as in a skilfully built wall, and na excess of cement 
hides slovenly masonry. The tulsa is perfectly round, and 
tapers from the narrow lower end to the wider upper (for thus 
it is inserted in the sand), and its symmetry and workman¬ 
ship are faultless ; yet the architect is devoid of eyes and 
depends entirely on its exquisite sense of touch and remark¬ 
able instinct. The tubes harmonize closely with their sur¬ 
roundings, the wall being formed of similar proportions of 
pale sand-grains of yellow, brown, and black, probably because 
in midi a selection the average colours are fairly represented. 

With a tube more distinctly curved and of a mors slender 
and graceful outline, Amphictene auncoma is one of the best 
known as well as one of the most interesting of the series 
(fig. 4). In this the grains of sand are finer than in Logie, 
especially in small specimens *, but are placed together with 
equal skill and care, so that the tube is perfectly ro&uded and 
apparently smooth, for the slight elevations caused by the 
sand-grains are only visible under a lens (fig. 5). f^ike the 

* It irt probable that the tabes in the growing animal are sh$4 at 
intervals, and new emeu formed, lit us the tube or the adult differs in 
regard to the slae of the grains of sand* 




jftfc Tube of Amphu't*™ nun'rmm. About three times natural size. 
Jm. &—Portion Of tube Of dimphtctem aurfcoma. Enlarged under a lens. 
*%. 0,—‘Tube of Amphictme mrwoma formed of snonge-spicules. About 
thrice tbe natural size, 

Mg. 7.—Portion of %. 6, enlarged under a laws. 

I%» Sr—Portion of fig, 0, more highly magnified. 
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former, the colour harmonizes with the Sand at and beyond 
low-water mark, and a certain amount of translucency is pre¬ 
sent, for the quurtzose sand-particles are each fixed in ttie 
cement like a jewel in its setting, so that there is little inter, 
ference with the light. Moreover, the tubo has only 'the 
thickness of such grains—with a delicate coat of the secretiou 
internally. The smaller end of the tube has grains consider¬ 
ably finer than the wider upper end, but they bleud iuto each 
other so insensibly that it is only by comparing the distant 
paits that the difference is observed. Like many others, the 
annelid works at its tube only during the night. 

Such is the ordinary condition of the home of Amphiclene, 
but occasionally circumstances alter the case very materially. 
Thus, when amongst deep-sea mnd it is debarred from 
laying hold of sand-grains, it fashions a perfectly circular 
tube—tapered and curved as in the ordinary examples—out 
of the only bard particles it can secure, viz. fragments of the 
glassy spicules of sponges, which are placed with the utmost 
neatness and regularity in horizontal rows from end to end, 
somewhat after the manner of basket-work (fig. 6). These 
spicules consist, so far as observed, of short fragmeuts, and 
thus, with their minuteness, conduce to the perfect rotundity 
of the tube, which only presents the slight convexity of each 
spicule at the edge, the outline being minutely crenate under 
the microscope (fig. 7). The cement fixing the spicules is in 
small quantity, just sufficient to render the tube strong with¬ 
out interfering with its transparency* and smoothness. The 
workmanship of these tubes of Amphictene, indeed, excites 
admiration—no less for the skill aud perseverance of the 
architect than for the unfailing accuracy and beauty of the 
result. No careless work betokens haste or weariness, but 
from the first translucent circle to the last the same uniform 
regularity is maintained. Moreover, on magnifying a portion 
of the tube the beauty and complexity of its structure are 
increased, for each of its fragments shows the central tube of 
the spicule either as a clear lumen or filled with extraneous 
granular matter (fig. 8). 

Larger and stronger tabes than the foregoing are formed 
by two northern species. The first (Cutmiaes granulate, 1 
from Exeter Bay, Greenland) constructs a slightly, curved 
taprnng tube of rather coarse grains (the particles, however, 
being finer at the smaller end of itbe tube), which are promi¬ 
nent, so that the surface is somewhat rough, yet the cement 

• The trwwpweaoj of sack # tube readily shows the call-like bodies ia 
the secretion which so neatly base file fragment* of the spicules sad 
feme a thin coating internally. 




18 neatly fitted/ Both sand-grains and cement have ft dull 
ochreous hue, end the palm are likewise dull brownish. 
The second form (Ci#tenide& hyperboren) lias a large taperiug 
tube, also slightly curved, composed, as a rule, in the large 
examples of moderate grains of sand in the midst of much 
cement, so that the surface varies in character from the fore- 

C though it is also ochreous. Moreover, the smaller 
v ;e so considerably from the larger grains that the 
pattern is less uniform. Both tubes are strong and resistant, 
better able to cope with their rougher surroundings than those 
of Layi* or Anqthiclene; and both are more opaque. The 
jimer surface of these tubes is smoother than the outer, and 
in (7. kyperborm the lining of cement is sometimes very con¬ 
spicuous. 

Amongst those which fashion translucent homes from the 
body-sceietion alone, the most remarkable type is Hyaluiteo*a } 
which, both in our own and in foreign seas, constructs a tube 
ranging in siae from a crow- to a goose-quill, and in the large 
foreign examples gently tapered from one end to the other* 
Tbo tube is so tinn and yet so clastic that, like a goose-quill, 
it can be cut into the shape of a pen, a feature almost with¬ 
out parallel in other than the gioup of birds. The great 
length and perfect smoothness of this tube arc characteristic. 
The inhabitant belongs to the same family as Northia , and 
is allied to the Kunicids with their tine red bronchia) and 
iridescent bodies, and, like them, has a well-armed proboscis. 
The Eunieidm, however, secrete parchment-like tubas more 
or less opaque, and, as a rule, they are protected by immer¬ 
sion in sponges or placed under shells and other structures, 
whereas the tubes of Hyalinaeeia stand freely in the mud. 

Spnoclwtopteru*, again, secretes a translucent flexible tube 
of great length, and often with a series of collars or frills, and 
an allied form, Phyttochattopterus, procured by the i Chal¬ 
lenger/ shows similar lings in its semiopaliue tube, which 
also has ft very neat diaphragm with a central aperture pos¬ 
teriorly* Moreover, many ot the tubes are forked, an appear¬ 
ance one to fracture and the secretion of a now piece with 
which the tunnel is continuous, while the old fractured end 
has its tube dosed and remains as a useless process. As a 
general rule ordinary chemicals have little effect on these 
hyaline tubes. 

On the #be* hand, Myakola surrounds itself with a trans- 
iucentgeJarinous in vestment of considerable thickness, from 
midst nf which it stietches its beautifully formed and 
gaily tinted branchial fata. 

"*lp none of the foregoing instances does the architect of the 
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tube or homo secrete other than the transparent ohltinous 
muteiial for a lining, for fixing the foreign bodies, or for 
forming the enthe structure. In all the succeeding groups a 
calcareous subslanoe is poured out, which consolidates into a 
dense shelly tube for the inhabitant, and, moreover, in at 
least one instance the agglutinated tubes form considerable 
masses, so as to resemble certain kinds of coral; indeed, 
those unacquainted with the gionp often relegate them to the 
latter. As lh,Williams oh#oivos*:-~ u Thehme of which the 
tubes me built is held in solution l>y the mucus provided by 
the cutaneous glands. It is adjusted in the fluid form, and 
moulded by appropriate tools into the required shape; it then 
solidifies undei water like * Abel thaw lime, 5 ” 

Conspicuous by its relative size, the elongation of the 
opaque-white tube, and the absence of a plug or operculum 
for closing the fu*c end, Protula affects the deeper water m 
the rioithern sea**. The puic w lute tube is here and there 
wrinkled and nunc or has stiaight, and the u|H»rture is 
smooth. It tapeis fiom the larger anterior region to the 
posterior end, the fanner being the home of the fuIUgrowu 
annelid. 

From deep water also come the renmi kable coral-like 
masses already alluded to, and formed by the tubes of 
an annelid likewise devoid of a lid or operculum 
for closing its shelly tunnel. The slender tubes are united 
into irregular bundles, often with spaces between, and each is 
inhabited by its cight-gilled architect. 

A white tube tinted anteriorly of a roseate hue and with a 
trumpet-like aperture characterizes the home of Serputa t*»r- 
micularfa) which is attached to shells and stones from deep 
water. Occasionally three or four trumpet-shaped tiers occur 
in fiont, wheie additions have been made to the tube after 
the first wide rim has been formed. The annelid closes the 
aperture anterioily by a plug, the surface of which is marked 
by a beautifully isdiate series of grooves. The tubes! of a 
species (8. mroommm^) obtained by the < Challenger f in the 
Strait of Magellan show many prominent rings from the 
widely expanded apertures, showing that growth had appa¬ 
rently taken place by fits and starts; and a similar condition 
is mentioned by Claparhde in S. crater from Naples. The 
tulics of the species from the $trait of Magellan form free 
masses. An allied, though smaller tube, but without the 
trumpet-like anterior end,is secreted by liydrwdes normal 
these two genera illustrating the series with circular tuwfs of 
considerable length. 


* (ty ciV, p 
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Those Seipuhds with angular tubes of great density, and 
firmly fixed to shafts and stones, are represented by Pomaio- 
eents with its ridged tube and bold sharp oral spine, and by 
the vitreous home of Placoalegua. The former often occurs 
in great numbeis (as tn Lochmaddy) under stones and on 
rocks between tide-marks, while the latter frequents deep 
water. The accuracy with which the pattern of each tube is 
preserved in every example is noteworthy, just as each species 
of mollusk secretes its special shell. This is the more evident 
in the shelly tubes dredged by the ‘ Challeuger,’ in which the 
patterns on the suriacc are complex. Such, for instance, is 
the transversely ribbed Plaooategua ornatua from 2900 fathoms 
in the depths of the Pacific, and the pentagonal tube of 
Plaooatagua benthalianua from the middle of the same ocean 
at 3125 fathoms. In the latter the three upper ridges are 
prominent and armed with blunt teeth. Lastly, the dense 
tube of P locos teg ur Morchii has a deep groove on each side, 
and comes from the Pacific, at 2373 fathoms, midway between 
Sydney and Valparaiso. 

Other examples of shelly tubes are seen in the little coils 
of Sjttrorbw, which stud the blades of seaweeds, the backs of 
crabs, and other marine structures. 

All tile foregoing are fixed, or, if free, form agglutinated 
masses; whcieas auothci foim ( Ditrypa ) secretes a hard, 
smooth, calcareous tube, tapered and distinctly curved, which 
remains quite hoc m the mud, muddy sand, or shell-gravel. 
It resembles the clephantVtusk shell (the home of a mollusk), 
but is the product of an annelid closely allied to Serpula, 

Such, then, is a brief outline of a few of the interesting 
types of w homes” formed by marine annelids. Slight as 
the sketch has been it neveitheleas Will be apparent that 
the amount of skill and perseverance in the construction of 
these dwellings can hardly be surpassed by any other group 
of animals—whether marine, freshwater, or land. No basket- 
insects* work is more ingenious, and even the combs of the 
bees and wasps and the nests of the most skilful birds are 
not more complex examples of woi kmanship than the tube of 
AtuphicUne or than that of Terebella with its terminal fringes. 
Their work is mote marvellous than any home formed by 
fishes, which generally seek hollow seaweeds, holes iu rooks 
or similar plates; and the comparatively rough nests of the 
fifteen-spiked sticklebacks of the tidal rocks, or those Of the 
common sticklebacks of freshwater*. are not to be compared 
With the wonderful architecture of the annelids. Even man, 
Ann. <Se Mag. N. Hist* Ser. 6. VoL xiii. 2 
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with all his ingenuity, has to make frames for constructing 
arches and circular buildings, and moulds for circular casts; 
his cement has to be brought from a distance and carefully 
manufactured, and lie requires good sight and much aid to 
form his dwelling: whereas some of foe most skilful and 
beautiful formations of these marine annelids are executed by 
creatures devoid of eyes and with a Soft and delicate body, 
whose mortar is secreted by the glands of their skins, ana 
whose inborn instinct enables them to dispense with all 
artificial aids in the construction of their homes. 


11.— The Endosternite of Scorpio compared with the Homo¬ 
logous Structures in other Arachnida. By H. M. BERNABD, 
M.A?. Cantab, (from the Huxley Research Laboratory, it. 
Coll, of Science, South Kensington). . 


[Plate lU.j 


Special interest has attached to the endosternite of Scorpio 
on accouut of its bearing upon the question of foe relationship 
between Scorpio and certain near allies of Limulus. The 
external likeness between Scorpio and Slimonia taken alone 
might he merely a case of convergence; but their common 

E ossession of an endosternite seemed to many to establish 
cyond doubt that this resemblance was due to a direct 
relationship. The validity of this argument depends, how* 
ever, upon it being shown that their respective eudostemites 
are morphological equivalents. Indeed, it seems to mo that 
the whole question of the assumed relationship depends upon 
the settling of this point; for it is hardly possible that two 
forms so related should possess analogous structures of funda¬ 
mental importance in the organism which are not also homo* 
logous. 

Consideiing, then, the iutcrest attaching to the endostemites 
it is somewhat to be wondered at that no serious attempt * 
has been made to obtain a clear idea of their es senti al mor¬ 
phology in the only way this can be obtained, via. by 
comparison. 

The Arachnid which at the outset seemed to promise most 
light on this subject was Galeodes, in which the three posterior 
cephalothoracic segments remain unfused. This primitive 
feature could hardly fail to find some reflection in the structure 
of the endosternite. 

* Cy., however, Uokestor,« On the Skdeto-trophic Tissues of j Untulm. 
Scoi-JHU, and Myyale, (J. J. M. 8. vol. rxiv., 1884. 
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Fairly good drawings of the endosternite in Oaleodes have 
already been giyeft by Modest Kittary * and by Blanchard f. 

From both of thCfce its essential nature can be made out. 
It is composed of two apbdemes running in from between the 
first and second lega mi meeting in the middle lineuuder the 
gnt. Fig. 1 (PL lit) dhows the structure in sip* and fig. 2 is a 
cross section showing that the junction of the tW*> apodemos in 
the middle line is an interlocking apposition and not an actual 
fusion. Its nature as a fold of the external cuticle is also 
very apparent from the section. The thickness of the chitin 
of the fold is very irregular. Into its deeper parts (fig. 2, *) 
staining protoplasmic matter has penetrated, and similar proto- 

t dasmic matter binds the interlocking folds together. The 
undermost ends of the structure are greatly expanded for 
the attachment of muscles. 

With this key to the understanding of the morphology of 
the endosternite, by the kind permission of Prof. (Stewart I 
examined the fine preparation of that of MygaU at the Royal 
College of Burgeons. The cephalothoracic segments of the 
Araneidce, as is well known, are equally fused together, indi¬ 
cation of their original separation being, however, distinct in 
the furrows on the dorsal wall of the cephalotliorax. Instead 
of one pair of apodemos lusing in the middle line, such as is 
found in tiakodes , we here find four pairs meeting and fusing 
together (figs. 3, 4, and 5) J;. 

This is what we should expect, owing to the larger number 
of segments fused together. The eight apodernes further 
radiate from a common centre, thus repeatmg the curious 
radial arrangement of the segmental constrictions seen on the 
dorsal surface. Figs. 3, 4, 5 show the arrangement of these 
four pairs of apodernes and their place iu the cepliulothorax. 
Their principal attachments to the body-wall arc now the 
points marked 1, 2, 3, 4 on the inner surface of the sternum 
m fig, 4. In very young spiders (just hatched) the original 
segmental constrictions running across the sternum, and now 
reduced to these points, are still traceable as clear linos 
running across the sternum. 

a Bulletin do la Noe. Imp. des Naturalists* vul. xxi. (Moscow, 1848). 
t * J ^Organisation du ltegne Animal, 1 Arachnids, pi. x\v. hg. 0. 
j There exist several drawings of both the dorsal and ventral aspects 
of this structure. The earliest which 1 ran find is that of VYawuu&nn 

S * Beitnige «ur Armt. der Spinnen ” Hamburg. Abhaadlung, IkL i., 1840)* 
Me was Copied by Victor Cams in his * leones Zootomies/ Ta£. xiii. 
Blanchard has drawings of it in his 1 litaue Animal.’ The latest, given 
by Lankester (unM, p» 18), is full of detail, but the conclusions which he 
flaws from it are vitiated by his having mistaken tho ventral ft a the 
dorsal surface. 

2 * 
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The shape of the whole fused mass has been no doubt much 
altered by the action of muscles, but its essential nature as a 
fusion of metamerically recurrent apodemes caunot be 
mistaken. 

On comparing; the segmentations of the two Arachnids we 
have so far considered, we find that the apodemes forming the 
endostemite of Oaleodes correspond only with the second 

! >air of apodemes forming the endostemite of Mygale . The 
irst pair in My gale is now only represented iri (7 alcodes by 
a small pair of chitinous plates attached by tendons to the 
cuticle and to the endostemite* (fig. 10), and apparently 
carrying the proximal ends of he main ducts of the coxal 
glands. 

The endostemite of Phrynm (fig, 6) is a broad crescent- 
shaped plate. It apparently only has one attachment to the 
ventral surface, anu that is to the intersegments! membrane 
between the second and third pair of limbs corresponding with 
the first pair of apodemes forming the endostemite of Mygale ; 
dorsally, however, it lias four pairs of ligamentous attach¬ 
ments to the dorsal wall. These remind us of the endo- 
sternite of Mygale , and a comparison of the drawings seems to 
bear this out. It the endostemite of Phrynm prove ulti¬ 
mately to be homologous with that of Mygale, its sternal 
attachments, except the first, must have secondarily atrophied. 

The endostemite of Thelyphonus (fig. 7) * is again of 
special interest, as it clearly tollows the same type as that of 
Mygale and Phrynm. But inasmuch as the fusion of the 
segments shows no such radial arrangement as in the former, 
nor such longitudinal compression as in Phrynm , the various 
pairs of apodemes neither radiate from a centre nor form a 
short crescentic plate, but a long fenestrated framework. 

On turning to Scorpio we find that the endostemite most 
resembles that of Gabode* . Fig. 8 is from a dissection of 
Palamnatm Tkorellii , Pocock, made in order to ascertain 
the exact points of attachment to its parent cuticle. The 
nerves to the first pair of legs are seen in front of these 
attachments, which thus correspond with the points of origin 
of the endostemite in Oaleodes , Lankester describes and 
figures f a- second pair of ventral attachments — u cornua or 
an tenor tendons of the snbncural process; ” but this sub- 
neural process belongs to the u diaphragm ” and not to the 
endostemite, as I shall presently show. 

* I have borrowed this drawing by Tarimni from 8ckimkewitach 1 a 
recent paper in the 4 Zool. Anzeiger * (July 1803), “ Bur la Structure et sur 
la Bimnhcation de Tendostornite des Amobmde^.” 

t Lankc-etor , u On the Muscular and Endoskeletal Systems of Llmulus 
and Scorpio,” Trans. Stool. Soc. vol. xi. part i0 (1686). 
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The endosternite of Scorpio is somewhat complicated by 
the strong longitudinal compression of the thorax having 
caused it to fuse posteriorly with the “ diaphragm” (figs. 
8 and 11, d). * This “ diaphragm,” like that or Galeodes , is the 
homologue of the great constriction between (the sixth and 
seventh segments forming the “ waists ” of otlrir Arachnids. 
In both Galeodes and Scorpio it is pierced by the dorsal vessel 
(k) 9 the alimentary canal (er), and the ncrve-cords (n), and in 
Qaleodes by tracheae (*)• In Galeodes it lies some distance 
behind the posterior edge of the endosternite, there being no 
longitudinal compression of the thorax, and it also slopes 
from above backwards {cf. figs. I and 10). In Scorpio the 
secondary longitudinal compression of the cephalothorax, 
which is more marked than in other Arachnids, especially on 
the ventral surface, has caused the “ diaphragm ” to slope 
from above forward [cf. figs. 8 and 11). In fig. 8 the poste¬ 
rior edge given to the (shaded) endosternite is naturally 
arbitrary, as, except where it passes under the alimentary 
canal, it is fused with the “diaphragm.” There seem to be 
four points of fusion. The ridges (/*), caused by the dorso- 
ventral muscles behind the “diaphragm,” have fused with 
the powtero-lateral tendons (t) of the endosternite, to which 
the muscles themselves are now secondarily attached; and, 
further, the horizontal plate of the endosternite itself is 
attached by two processes {e) to the anterior face of the 
“ diaphragm ” which runs slantingly under it. Fig. 11 illus¬ 
trates the relative positions of the endosternite and the 
u diaphragm ; ” it shows only the fusion of the plate of tho 
endosternite with the latter, and is not intended to represent 
a true horizontal section. Fig. 9 is a transverse section 
(through the line $ in fig. 11) of Emcorpio showing the 
endosternite with a portion of the “diaphragm” (Lan- 
kester’s “ subncural portion ”) which has been thrust forward 
under it by the ventral median portion of the seventh segment. 
With this portion of the “ diaphragm ” ( d) so thrust forward, 
the extreme posterior ends of the endosternite (c) fuse on each 
aide of tho nerve-cord. 

The figures which have hitherto been given of the endo- 
sternite of Scorpio reallv represent, then, a composite body, 
viz. the endosternite and the “ diaphragm ” fused together. 
This point is of great importance, as it seems to me to 
establish beyond question the complete distinctness between 
the endosternite* of Limuhts and Scorpio . In order to 
maintain the contrary it would be necessary to show that the 
endosternite of Limulus was once part of a “ diaphragm,” a 
u diaphragm ” or waist being typical of Arachnids. 
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Histo logical) j the eudostermle proper of Scorpio allows its 
origin out of apodemes less plainly than does that of Gahoden* 
Tins origin out of cuticular folds is, however, clear in cross 
sections near their points of attachment to the body-wall 
between the first and second legs; in the other parts the 
originally simple chitinous Folds still visible in Gahodw 
(fig. 2) have become changed, groups of cells having found 
their way in between the chitinous layers *. Full of interest 
is the marked difference between the cross sections of these 
original and ancient apodemes forming the endosternite, which 
have now become almost entirely detached from their parent 
cuticle, and the veeent secondary apodemes forming the coxal 
endosclerites, which latter show their origin as cuticular 
infoldinps at a glance. These structures are well developed 
in Phtynus and Scorpio, and they arise as an accomp miment 
of the longitudiual compression of the thorax which <uarac- 
temes these two Arachnids. These apodemes remain con¬ 
tinuously rigid with the posterior faces of the coxhd. 

The endosternite of the Cheruetuhe is now so specialized 
that it will be difficult to ascertain its exact origin; it appears 
to be due to a fusion of segmental apodemes from between 
the posterior thoracic segments, as it lies right back at the 
posterior end of the thorax +* It may perhaps be homologous 
with that of the Araneids. 

Enough has now been said to show conclusively that the 
endosternites of the Arachnids are a{>odematous, and owe their 
origin and varying forms to the different methods and degrees 
of fusion and longitudinal compression of the cephalothoracic 
segments. In Scorpio this longitudinal compression of the 
thorax is so pronounced that the endostermte has fused with 
the diaphragm, and this has misled investigators into believing 
that they belong to one another as parts of one and the same 
structure. 

Wo may, then, safely conclude from this comparative survey 
of the endostermtos in Arachnids that Scorpio has not re¬ 
tained the original condition of the Arachnidan thorax. But 
this is after all in reality nothing more than what we can 
leani from any comparative study of the Arachnids. We 
have, for instance, every degree of fusion and longitudinal 
compression of the first six segments, with GalcodoB at one 
end retaining the largest number of segments unfused, and 
Scoipio at the other end with all the cephalothoracic segments 
closely fused and compressed. 

# 

* Cf. Lnnkester (antm, p. 18) and BekimkmUch (p. 20). 

* Of “Notes on tb© Cheruotidm/’ Journ. Uim. Boo., Zool. vol xxiv* 
p.J41(), 



the Endostemitc o/* Scorpio. 28 

It seems to tne that, in order tq answer the question, w Is 
Limuhis an Arachnid? ” we ought to compare Ximulua with 
Galeodca ! Indeed, I must here express a surprise, which I 
have long felt, that any serious attempt should have been 
made to establish relationship between two groups by com¬ 
paring their specialized forms, practically ignoring the 
remaining representatives of the groups. Ana yet this is 
what has been attempted. The Merostomata and the 
Arachnida arc supposed to be related because of the likeness 
between certain Euryptmda and Scorpio. Scorpio was 
clearly an Arachnid, and therefore related to other Arachnids, 
and Stimulus was equally clearly related to the Trilobites. 
To attempt to build up an elaborate proof that Limulrn must 
be related to Scorpio on the ground of their external and 
internal resemblance, while GaTeodes on the one hand and the 
Trilobites on the other are but incidentally considered, can 
only lead to confusion?. The only scientific method of 
dealing with the question of the alleged relationship between 
Lima (as and Scorpio lies first of all in the determination by 
comparative morphology of what is the essential diagnosis of 
the Arachnids and what is that of the Merostomata f. 

Having seen that the endostornites of the Arachnids are 
apodematous structures due to fusion aud compression of 

* Gakodcn, indeed, is often not even considered nt all! 

t I would here point out that it ia still a matter of dispute whether 
the Pycuognnidro and PentmUomidio arc or are not Arachnids. It seems 
to me that the only way to obtain a turn insight into the essential mor¬ 
phology of the various groups of the Artieulata in, bv comparing all 
the available forms, to discover how the original undifferentiated 
condition of the segmentation of the ancestral form has been modified in 
each group, I have already endeavoured to do this for the Crustacea, 
with results which are in a way to being more rapidly continued than I 
over expected. I am now engaged on a conijiarotive study of the 
Arachnids, and I hope to find the clue to the original modification oi their 
primitive segmentation. And hero I should like to add that, although 
my friend Air. PococFs paper, "On some Points in the Morphology of 
the Arachnida ” (Ann. & Mag. Nat. Hist, Jam 1893) ia of much service 
as a store of facts, the arguments which ho bases upon them are not con¬ 
clusive. He endeavours to show that all Arachnids mtyht k deduced 
from a scorpion-liko ancestral form, 1 have recently shown in * Nature* 
(Nov. Ifi, that there is no necessity to assume the strict homology 
of the stigmatic segments, on which assumption much of Mr. Floors 
argument appears to rest, inasmuch m oil the segments originally 
possessed tracheal invaginations. Further, it is not sufficient to take 
simply the nmikr of the segments into account j the fusions of the 
segments are, if anything, even more important, those animals with the 
hmt number of fused segments being as a rule more primitive than those 1 
with a greater number. Judged by this standard, Galeodm or ScMzo* 
flo&tf, and not Scorpio, is tlie primitive Arachnid. 
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the cephalothoracic segments, and later specialised for mus¬ 
cular attachments, let us for a moment look at the analogous 
structure in Limulm . Lankestor * expressly tells us that 
u the inter-entapophyaial ligaments which run on each side, 
right and left, along the dorsal surface of Limulm , passing 
from one entapophysis to the next, are of similar nature and 
origin to the entochondrites,” u e , to the endosternitc. Further, 
we learn from Bonham's researches f that these ligaments run 
on the outer sides of the entapophyses, These two facts, it 
seems to me, confirm the explanation of the endosternite of 
A pun and Limulm as derivations of the longitudinal muscle- 
hands given by me A comparison between cross sections 
of Jpus and Limulm leaves little doubt that these entapo- 
physial ligaments are the structurally degraded homologues 
of the dorsal muscle-bands, which, as in Apas, once ran 
outside the dorsal attachments of the dorso-ventral muscles. 
In Limulm these muscles have lost their physiological signi¬ 
ficance owing to fusion of the segments, and have become 
ligamentous. 

If these ligaments, then,aic derivatives of the dorsal longi¬ 
tudinal muscle-bands, which seems to me in the highest 
degree probable §, then the endosternite, which, according to 
Lankester, is of exactly the same nature as these ligaments, 
must be a derivative of the ventral musek-bands, as 1 have 
already maintained. 

The endosternite of Limulm thus viewed must be homo¬ 
logous with that of Apus and not with that of the Arachnids, 
which had, as we have seen, an entirely different origin. 
Indeed the evidence which we have hero obtained from this 
short comparative study of the endosternal system appears 
to he conclusive against the existence of any direct genetic 
relationship between Limulm and Arachnids, 

The claims of relationship between the Trilohites, Limulm f 

# Of. anH p. 20. 

t ‘'Muscular and Endoeheletnl System of Mmulv*?' Trans. Zool. Hoc. 
vol. sj. (1HM). 

% i The Apodid®,’ Nature Series (1892). 

§ I have carefully compared tho mumtlntims of Apus with Bonham’s 
description and drawings of that of JAmufn«,md find that that of 
Limulm can be deduced from that of Apm (as I have before suggested) 
without difficulty. This derivation further avoids tho necessity of 
assuming' that any important mmcles or irhofa m-m of mmtrn either of 
Scorpio or lAnmm aro new formations, which Lankoster shows must 
h&\ e Wen the case if Limulm and Scorpio are nearly related, I might 
hero also mention that histologically the muscle-fibres of Arachnids are 
totally distinct from those of Crustacea. Limulus has, it appears, Crus¬ 
tacean, or at least Certainly not Arachnids?*, muscle-fibres, 
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ami the Eurypteridae on the one hand and Apus on the other 
I have already elaborated in the book above cited, the main 
conclusion of which I am in a position greatly to strengthen 
by new points which have lately come to light. The position 
of Scorpio among the Arachnids will be further discussed in 
a work on Galeodea on which I am now engaged. 


EXPLANATION OF PLATE III. 

Fig. L The endostoruite (shaded) of Gdlmfrs, shown m situ, /, labrum; 
p> pedipalp; T,, II., III., IV., four pain of legs; T, Htigmatic 
opening of trachea; d, diaphragm, sloping backward*: h, a, n. t, 
cardiac, alimentary, neural, ana tracheal npcrtuidH in d, 

Fig.% TramvcvHe HoctiouH of the midostornile of (iabod<% allowing its 
nntino as two in foldings of the cuticle, joined by staining proto¬ 
plasmic matter, but not fused,in the middle line, a, alimentary 
canal; «*, mnssivo elevator m undos of the pedipalpa; upoeo 
tilled with staining protoplasmic matter. 

Fig. 8. Dorsal aspect of the endnstermto of Mi/gnte. 

Fig. 4. Toner view of the ventral surface of Mi/yrdt , shoeing the ventral 
points of attachment fl, 2, 8, 4) uf the endobternite to the 
sternum (S). p t pcdipnlp, t , II., III., IV., tour pairs of hg* 

Fig. 8. Ventral aspect ol the endonternite of Aft/galr, showing xU stomal 
attachments uppeunom. From u comparison of these figuies 
the endofltermte I** seen to he composed oJ four pairs of apo- 
derntm (1,1, 1), (2,2\, (8, 8, 8), (t, 4, i), radiating from a 
common centre, and further joined by u, wcb-Lkn expansion in 
the middle horizontal plane. 

Fig. 6. Dorsal aspect of the enaosternite of Phrynws. The preparation 
whw accidentally destroyed before the drawing was completed ; 
it, however, represents its general appearance. 1,2,8, 1, ten¬ 
dinous attachments, probably corresponding with the fir*t 
ventral and four dorsal attachments of the endostomite in 
My gale. 

Fig. 7. Dorsal aspect of endosternito of Thelypkonm. after Taruani (c/, 
last figure). 

Fig. 8. lindoatornite (shaded) of iSconrn (Palamu^m ThoreUu, Pocock), 
in sUu, /, Librium; p, pedipalm; L, II., Ill, IV., legs; b, brain, 
with nerves to p and L; d, diaphragm, with h and «, cardiac 
mid alimentary apertures through it, and r, ridges produced in 
it by the first pair of abdominal dorso-ventral nuncios. The 
diaphragm is seen to slope forward tuidnr the omioHfcmulc, 

Fig, 9. Transverse 'section through tho line * in fig. 11, showing 
the points of fusion of the widoaternite of Scorpio, with the 
diaphragm, d, g ) genital operculum; L anterior cuds of the 
lips of the genital aperture. Tho diaphragm separating the 
sixth from the seventh segment has here been thrust for¬ 
ward ]by the genital aperture belonging to the seventh segment, 
a, posterior erid» of the cmdoftlonute, on one side fused with <f, 
on the other just before fusing, the section not being accu¬ 
rately transverse, t, tendons for attachment of muscle-bands, 
which dope backwards along the anterior face of the diaphragm 
(doraoventrol muscles); a, alimentary canal; », nerve-cords. 

Fig* 10. Diagram allowing the relative positions of the endostomite and 
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diaphragm (d) in Oideodet from the side, h, heart; a, eliraen- 
tarj canal, n, nerve-cordfs pawing through d\ e, email plate* 
attached by tendons to the end overrate and outer cuticle (if. 
text, p 520) 

J Ftp. 11, Diagiam ehowing the relative positions of the endostemite and 
diaphragm (d) in iSoorjno, lettering as in flg. 10. The line of 
section of %. 0 is also indicated. 


11L — On the Elatcritla’ of Japan. By G. Lewis, F.L.8. 

The first object of this paper is to describe as simply as 
possible the new species of Elatcridse brought from Japan by 
the writer in 1882 ; the second and minor ohject is to adjust 
certain synonymy, to revise some previous work on the fauna, 
and to note and reject species which have boeu orroncously 
introduced to the J apanesc catalogue. The arrangement of 
Candbze has been followed as closely as possible, but in two 
cases I have given full rank to genera merged in others by 
CandtSze. It is also to be noted that some of the species 
described are very similar to American and European forms, 
and others again resemble specieB from the islands and various 
countries of the Asian continent, yet after a careful exami¬ 
nation it appears that only one m two are identical. 

By the kindness of Mr. Godman I have had access to the 
collection made by the late Mr. E. W. Jansen, and this has 
been of considerable assistance to me; the collection also in 
the National Museum has been of material aid, while the 
specimens returned to me by Dr. Cand&ze, after writing his 
paper on the Japanese species in 1878, are of coarse in my 
possession and are now amalgamated with the mote recently 
gathered specimens. 

Some species of Elateridse are extremely local, remaining 
at times as a little colony in or near one tree tor many gene¬ 
rations, so that there can he hardly any doubt that the number 
of species yet to be discovered must bo very considerable. 
A thorn deserter, Cand., is a case in point; I found two or 
three specimens in a glen on Matyasan, near Kobd, in 1871, 
and on returning there in 18811 found a tew more, and these 
are, I believe { the only examples known. 

The localities given are selected to furnish some infor m s - 
tion regarding the distribution of the species at present 
known to me j but no names are given of places which tee 
not registered in my itinerary and do not also appear on the 
map published with it in the Trans. Ent. Soc. Lend. 1888. 
Authors in describing species would do well to remember 
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that u Japan 99 for a locality of a specie^, in the present state 
of our knowledge of the fauna of the islands, is not sufficient, 
and, when possible, more precise information is needed. 
Japan is a country which is subtropical iu the south, and on 
a large part of the northern area ami on the mountains of 
Central Japan snow lies to a great depth five months in the 
year; and whether a species comes from one or the other it is 
important to know. 

There are five species, viz, Elater azurescens 9 Cand., Mela * 
votus niger aud ( at icollis 9 Motsch,, Cardiophorus vulgaris , 
Motsch., aud Agnotes ferruginipennis , Motsch., which arc 
not recognizable by the published descriptions; and there are 
nine species which have been introduced 1o the Japanese 
Catalogue in error, viz. Lacon trifascinlm , Cand., Elater 
ltyei) Lew., Melanoxanthus zebra , Wiedin., Limonius cylin* 
driem, Payk., Cardiophorus sob r inns y Lap., Corymb ites 
tmsdlafus, u., Cory mbit v<t tristis 9 Cand., Corymbites lateralis , 
Lee., and Corymbites sericeus , Oebl. Some of these are noted 
in the body ol this paper, but their names are not admitted 
to the list at the end of it. The list contains 181 species, of 
which 104 are considered novelties. 

Adehcera Mdle 7 inii } Cand. 

Addocera Mdklimi, Cand. Elat. ikju\., M£m. Acad Bel#. 1^65, p 0; 

Mdm. Life#** lrt7<), p. 1. 

llab. Kob6, Wada-toge, Sapporo, and Junsai. 

This species and some others are inserted in this paper 
to givc^ when it seems desirable, additional localities to show 
their distribution. 

Adelocera antennata , sp. n. 

Rufo-brtmnea, parum uifida, pilosula; fronte triangulariter im- 
pressa; thorace canaliculate; eJyins striis oUolotis, punctate, 
lutorstitiis oxternis eonvoxis; autenms articulis brevibus ot 
compressiB. 

L 14 mill. 

Bather parallel, reddish brown, little shining, clothed with 
golden-grey hair; the head triangularly impressed between 
file antennas, rather closely punctured; the thorax channelled 
itt the middle. narrowest in front, and gradually and slightly 
widening to trie hind angles, hind angles slightly turned out* 
wards and rather more acute than those of A . Mtiklimi, 
Cand., punctuation like that of the head; the elytra, stria 
obscurely impressed or obliterated by the punctuation, inter¬ 
stices <M0 more visibly convex than the otliers; the antezmee 
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and legs reddish brown, the first with compressed artieula* 
tions, somewhat like those figured for Scaphodcrus JiiefiHt, 
Cand., but the second and third joints correspond closely to 
the third and those following; nil arc broader than long, not 
serrate. 

Hie above is extremely like a pale variety of A . Mtiklinii) 
Cand., but the thorax is not sinuous before the hind angles 
and the peculiar antennas me very curious and unlike any 
other species in this series. 

I (ah. Sapporo. One example. 


Addoccra parallel a, sp. n. 

FJongatn, piirnlfolu, obscure bnmnea, grisoo-veat it a: elytris striis 
ob^nletis, interstitus seriatim punetatis; auteunis pedibusquo 
concoloribus. 

L. 12 mill. 

Elongate, parallel, dull brown, clothed with stiffish grey 
hairs; the head concave between the antennm, punctate, 
punctures deep, circular, and somewhat closely set ; the thorax 
punctured like the head, slightly narrower than the elytra, 
sinuous before the hind angles; the elytra, striae obsolete, 
interstices with punctures distinctly smaller than those of the 
thorax, set in rows, the rows close to tho suture not well- 
defined, the next eleven or twelve rows well-marked, those 
nearer the outer edge somewhat obscure and irregular; the 
antenna? and legs dull brown. 

This insect is much smaller than A . MtikUnii , Cand., and 
the elytral sculpture is wholly different. 

Hab. Sapporo. 


bacon inurinuSj Linn. 

Candhze reported this species from Japan (Elat# nouv* L 
p. 10), but later (M&n. Libge, 187#* p. 2) he considered the 
examples belonged to L. bmoaulus } Motsch. 

Lacan quadribodaluB, sp. n. 

Elongates* subparallelua, pills atireo-rufri dense vestitus; front© eon*- 
cava, capite punctate inter ocujos caualtaukt o ; thoraco 4-nodato $ 
eljtris dense pundalis, hand starts tis. 

1*. IT) mill. 

Elongate, rather parallel^ densely clothed with golden 
reddish, short and stiff hairs; the head, forehead with a 
circular concavity between the antemwe, which joins posts* 
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riorly the canaliculation between the eyes, densely punctate 
like the thorax, latter arched at the sides, anterior edge behind 
the neck a little raised, and immediately behind are two 
conical elevations, separated from each other by a median 
channel, which reaches the base of the thorax; midway be¬ 
tween tno conical elevations and the base are two more eleva¬ 
tions with larger base8, but not so high ; the elytra are some¬ 
what densely punctate and without striation, the sculpture 
being, however, obscured by the density of the pilosity. 

I do not know any species resembling this. 

Bab . Oyayama. One example. 

j Lawn brunnem , sp. n. 

Brannons, nitidus, griaoo-vestitua; 1’ronto puriotata, in medio dis¬ 
tinct# impressa; thorace disco convexo; elytris punctaiis; 

antennis pedibuaquc coucoloribus. 

L. 5 mill 

Brown, with greyish hairs ; the* head coarsely and densely 
punctate, with a median impression ; the thorax very convex 
on the disk, at the sides punctate like the head, but less 
closely in the middle, arched behind the anterior angles, sides 
then parallel to the base, hind angles straight and not pro¬ 
duced, at the base before the scutelium is a uodulous eleva¬ 
tion ; the scutelium clearly puuctuied, semiciu-ular behind; 
the elytra widen out over the posterior femoral groove, punc¬ 
tate, punctures set in somewhat irregular rows, interstices 
smooth, apices obtuse; the legs and antennas brown. 

This insect should be placed next to L. tumens } Gaud., 
which also has a conspicuous anteacuteliar elevation. 

Bab. Oyama. One example* 

[I took a species in Ceylon closely similar to the above, 
but the anterior edge of tfic thorax is, amongst other minor 
differences, oblique not arched.] 

Laeon difficilts, sp. n. 

Lmm trtfamatuif, Cand. Mto. Ltege, 187K, p. 1. 

This species is larger than L . trifawiatus, Cand., and it is 
broader and more generally robust, darker in colour, infuscate 
on tile disks of the thorax and dorsum, and the elytra! fasche 
are more In other respects Candize’s description as 

above will serve* In L. torifasciatus, Cand., thcie is a fine 
Carina within the humeral angle, short but distmot; this is 
absent in £. dijficilis. 

Mob* Nagasaki. Common ou an evergreen oak. 
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Merialhua niponenais , sp. n. 

Nigricans; front*', tlioraois marine, oljtrorum Umbo punctiaquo 
ullwlo-squumulosis; thoraco in medio oanalioulato, oxtns oronato ; 
elytris punctato-striatis, apiro distil) ote crenati*. 

L. 4j milL 

Biownish black,and in appoarancc extremely like MA-punc- 
tntua, Cand. The thoracic angles are very peculiar; from a 
point behind the carina is a short eroargiuation which sepa¬ 
rates a rather prominent projection, which seems to represent 
the normal angle. The carina is nearly straight. 

The species is shorter and broader than At. 4 -punctatm, 
Cand., from Sylhet and Assam, and the scales are white, not 
golden. 

I lab. Niigata. Several specimens. 

The species of this genus iuhabit places with extensive 
sand-banks and dunes, but are not found on the immediate 
sea-border. 


Meruthus scobinula, Cand. 

MeristMu scobinula, Cand. Mon. Elat. i. p. 164, pi. ii. fig. 26. 

Candbssc says this species is found iu China and Mexico, but 
it appears to be clear that his type example came from China. 
Sjiecuncus I have seen in the (rodman collection from Central 
America are very similar to those from Japan, but the elytra 
are relatively longer and, 1 think, the beads are broader. 
They are very difficult insects to differentiate. 

llab. Nagasaki. Occurs on bare and stony places; its 
saltatory powers are remarkable; my specimens measure 
barely 2 mill., but when disturbed jumped 10 or 12 inches 
high. 


Alans pint, sp. n. 

1'usrus, squamulis grisoo-brunnois dense vestitus; tliorace infuscato- 
bipunctuto; elytris, macula laterali iufusoata, spies omorginatis. 
L. 20-114 null. 

Brownish, densely clothed with greyish-brown scales; the 
head concave iu the middle and on the anterior edge, with 
sides before the eyes rounded off and elevated; the thorax 
laterally not quite parallel, anterior angles obtuse, posterior 
angles blunt and slightly turned outwards, longitudinal median 
ridge a little elevated and free of scales, dark coloured, with 
scattered punctures; on each side of the ridge nearer to the 
head than the base is an oblong dusky spot formed by con- 
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Rested black scales, immediately before the sculellum on the 
basal edge is a small nodule; the elytra punctate-striate, 
variegated with ashy and brown scales; near the middle on 
tho lateral edge is a largo dusky spot, semicircular on the 
inner side and on the sixth and seventh interstices densely 
black, apices widely emargiuutc and obtusely pointed at the 
fourth interstice. 

This species approximately resembles A. putridus , Cand., 
but it is much more robust, frontal protuberances not pointed, 
thorax less parallel, and the apices of the elytra widen out 
more and correspond more to those figured for A. lateralis , 
Cand. (Cand. Mon. 1857, pi. iv. fig. 16). There is an 
nndescribed species in the British Museum from N. China 
which resembles it more closely than A. putridus. 

Hab. Nagasaki, Kumamoto, Konose, and Hagi {Hiller ). 
1 found this species not uncommonly in Higo under bark of 
firs (Kuromatzu). Alaus berm , Cand., occurs in the same 
fir and is common everywhere, especially at Bukeuji, near 
Yokohama, in early summer. 

Tclrigus Lewieii , Cand. 

Tetripm " d. Mrim. l.i&ge, 1873, p. (5. 

Tetnyus yrandts, Lew. Eut. Month. Mag. 1873, p. 15-5. 

Caudbze’s type is an example from Kobo measuring 
25 mill. only. Ordinary examples measure 30-31 milk, and 
one of these I mistook for a new species. 

Bab. Nagasaki, Kobd, and Sapporo. 


Pectooera Fortune «, Cand. 

Pectooera j Vortunet, Cand. M<5m. Li&ge, 1878, p. 0. 

This species is of crepuscular habit. 1 saw the males in 
June flying in circles at Nikko near oak trees, far out ot 
reach; out the females are very sluggish. The pectiuation 
of ,the antennas in insects of this description assists in balancing 
the body during flight, the fenialea with slender articulations 
being unable to float in mid-air. 

Mab. Nagasaki, Kumamoto, Nikko, and Chiuzenji. 

Common. 


Anchastus thus, sp. n. 

Abarnmus, Mibopacus, griseo-pubosoens; capita parvo, porum dense 
punctata; elytris sbriis tenuitor impressis, iutorstitiis rugoso- 
punctulatis; anfconuis pedibuayue nigris. 
b. 8 mill. 
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Densely black, little opaque, with short griseous pubes* 
cence; the head small, rather densely punctured; the thorax 
opalescent, punctured like the head at tho sides, less closely 
and more finely ou the disk, somewhat elongate, feebly 
widening out behind the middle, base markedly excavated; 
the elytra punctate-striate, striro lightly impressed, interstices 
flat and rugowely punctufute; the antenme densely black, 
second joint very small, third narrower and slightly longer 
than the fourth ; the legs black, knees and claws reddish, 
lamellar process on the third joint of the tarsus pale. 

Hal . Miyanoshita. Two specimens. 

Anchaslus rufipes ) sp. n, 

Afcer, subnitidus, fulvo-puboscens: capite parvo; thoraco parum 
elougafo, azurco-micantc, leviter puuetulato; antormis rufo- 
brutincis; pedibus rubs. 

L. 7~7 i mill. 

Black, little shining, with tawny pubescence; the thorax 
somewhat long and narrow, gradually widening out to the 
base, evenly but spaiingly puuctulate, opalescent; tho scu- 
tollum obtuse behind, obscurely and rugosety punctured, 
depressed in iiont; tho elytra, strife finely ana clearly punc¬ 
tured, interstices rugose; the antenme reddish brown, second 
joint very small, third similar in size anil shape to the fourth; 
the legs clear red. 

In outline A . mus is very similar to this species^ but the 
colours of the antenna* and legs are conspicuous distinctions. 
ffab. Nikko and Yuyama. Two examples. 

El, ATER, Linn, 

Section I. Thorax and elytra differ in colour, 

Etaier niponious , sp, n. 

Ator, nitidus, nigro-pubeacons; thoruce subtiliter puuetulato; 
elytris lutois puuotato-etriaiim, quarta parte postica nurrifl, 

L 10J-M* mill 

Densely black, shining, with black pubescence; the head 
punctured evenly, not coarsely nor densely, frontal earina 
depressed in the middle ; the thorax with an opalescent tint, 
finely and thinly puuctulate, especially ou the disk; the 
elytra clear yellow, apices black, the two markings together 
f 01 ining a cordate spot, near the scutellum oil the third and 
lqurth interstices are two small, nearly obsolete, discoloured 
disks; the legs and an ten mu densely black, claws reddish. 
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Similar to E. eignatm, GylL but the fine punctuation of 
the thorax and the absence of the black spots on the bases of 
the wing-cases distinguish it at once. 

Ilab. Ohiueenji, Miyenoshita, Kiga, and Oyayama. Six 
examples only. 


Elater optabilia, sp. n. 

Niger, nitidus, longius fuJvo-pubeacons ; thoraoe subtiliter punctu- 
lato, oonspicueaKurco-micautft ; olytris rubs ; aateimis iafascatis, 
artioulo tertio quam Beoundus longiore ; pedibus infuscatis, tarsia 
obscure bmnncis. 

L. 14-15 mill. 

Black, shining, with long tawny pubescence; the head 
evenly and rather densely, not coarsely punctured, frontal 
carina semicircular; the thorax narrowest anteriorly, gradually 
widening to base, punctuation very fine and much less thickly 
set than on the head, punctures laterally similar to disk, but 
larger close to the anterior angle; tue scutellum obtusely 
acuminate behind and sometimes feebly carinate at the tip; 
the elytra punctate-striate, sutural stria most lightly impressed, 
interstices 1-8 equal in breadth and flatter than those outside 
of them, all inteistices fiuely punefculate, those near the 
humeral angle slightly rugose; the autemne iufuscate, not 
black, with the second and third joints piceous, third joint 
one third as long again as the second; the legs dusky, tarsi 
brownish. 

This is the largest species of the genus known from Japan; 
in general facies it agrees with E. orientalis. 

Hmb. Subashiri, in pines on the plain of Fujisan, Omine, 
irnd Oyayama. 


Elater oriental™, sp. n« 

Niger, nitidus, griseo- vel fulvo-pubeseena; thoraoe subtiliter puno- 
tulftto $ elytris late brunneis; anteunia infuscatia (basi exetvpta); 
pedibus infuscatis vel obscure brunueis. 

L. 10*-U “dll* 


Black, shining, with grey or fulvous pubescence; the head 
evenly and rather densely punctured, carina semicircular; the 
thorax with fine and much less closely set punctures, not 
opalescent^ narrowest anteriorly, gradually widening to base; 
the scutellum obscurely punctured, obtusely acuminate 
behind; the elytra dear brown or reddish brown, sutural 
stria fine and scarcely punctate, second more clearly, the rest 
distinotly punctured, interstices feebly punctulate, second, 
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third, and fourth equal in width and rather wide at the base, 
narrowing gradually to the apex; the an term® -—third joint 
distinctly longer than the second, three basal joints usually 
reddish, others infuscatc; the legs are dusky or obscure 
brown. 

In the Japanese series this species closely resembles E. fagi, 
Lew., but it differs in size, colour of legs, and pubescence. 

Bab. Miyanoshita, Ilakonc, Nikko, and Kasuiwagi. Com* 
mon in beech trees. 


Elaterfagi , sp. n. 

Infuscatus, nitidus, longius fulvo-puboscons; thoraee suhtiliter 
punctulato; eJjfcris lutoo-brnnneis; pedibus oonooloribus; an- 
tenuis infusoatis, urticulis brumieis. 

L. 10-liii mill. 

Blackish, shining, with remarkably long tawny pubescence; 
the head evenly, not closely punctate, carina feebly sinuous 
anteriorly; the thorax narrowest anteriorly, widening out to 
the base, not opalescent, punctuation on disk fine, but at the 
anterior angle it resembles that on the head, median channel 
very faint, not visible in one example ; the scutcllum ob¬ 
scurely punctured, obtusely acuminate behind; the elytra 
clear yellowish brown, sutural stria fine and scarcely punctu- 
late, the external stria; become gradually deeper ana more 

S nnctatc until after the sixth, interstices 2-4 rather wide and 
at, all finely punctulate; the antenna;—three basal joints 
brownish, third joint one third longer than the second, misted 
joints infuscate; the legs eoucolorous with the elytra. 

The thorax is more closely punctured than in E. oriental is, 
the third joint of the antenna is longer, and the pubescence 
longer and more tawny. 

Bab. Subashiri ana Hakane, in beeches at high elevations. 
Three examples. 


Slater aonvewieollie, sp. n. 

Niger, nitidus, griseo-pubesoens; thoraee conspicue convexo, sUb~ 
tiliter puuctulato; elytris rufo-brunneis; autenniB pedibusque 
infusoatis. 4 

L. H| mill. 

Black, shining, with greyish pubescence ,* the head some¬ 
what coarsely and rather closely punctured; the thorax 
finely punctulate on the disk, at the sides punctate like the 
head, very convex, arched behind the anterior angle, as wide 
in the middle as at base; the elytra reddish brown, sut ural 
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and second stria very fine, all punctate-striate, interstices 
obscurely and thinly punctuiate: the antennas infuscate, 
second and third joints nearly equal, the second is somewhat 
long for this genus: the legs infuscate, tarsi paler. 

Hah. Nikko, in June. Two examples, 

Elater Scutellaria, sp. n. 

Ator, nitidus, longiua nigro-puboscens; thorace subtiliter puncfcii- 
lato; olytris ruffe, apioo minute infnsoatis, purietato-stnalfe, 
intorstitiis pxmctulafcis; scutello postioe acuminato, anticc per- 
depresso; autennis pedibusquo nigrfe. 

L. 11 mill. 

Densely black, with rather long black pubescence; the 
head somewhat densely and little coarsely punctured, carina 
well marked and semicircular; the thorax opalescent, narrowest 
anteriorly, gradually widening to base, very finely, evenly, 
and rather thinly punctured ou the disk, at anterior and poste¬ 
rior angles punctured like the head ; the scutellum is nearly 
vertical and distinctly acuminate behind: the elytra reddish 
brown, apices minutely infuscate, evenly punctate-striate, 
interstices slightly concave and feebly punctuiate; the antennas 
and legs black, tarsi pitchy. 

The almost perpendicular position of the scutellum in this 
species distinguishes it from all the others in this series. 

Hob . Chiuzenji, Niohozan, and Sapporo. Eight examples. 

Elater aim , ap. n. 

Ater, nitidus, mgro-pubesoens? thoraoo rix dense punctuiate; 
elytris ruffe, strife intends loviter imprests, mterstitife tenuiter 
transverse-rugoafe; autennis pedibusquo nigrfe. 

L. 11 mill. 

Densely black, with black pubescence; tho head rather 
coarsely and rather densely punctured, carina well-marked 
and semicircular; the thorax densely black, not opalesconl, 
somewhat wide, convex on disk, arched at the sides, punc¬ 
tured latcridly like the head, atsk-puncturos finer and less 
close, but not densely set, hind angles between the corma and 
outer edge thickly, coarsely, and somewhat rugosely punctate; 
the scutellum punctate, somewhat wide and obtusely acumi¬ 
nate behind j the elytra red (not very bright), interstices 
rather broad and flat, feebly and transversely rugose, strim 
fine and lightly impressed, scarcely punctate, external 
atria deeper and distinctly punctate; the antenn® densely 
bleak, third joint obeofcical and longer than the second, 
dilated joints relatively robust; the legs black, tarsi pitchy. 
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Thu Elater agrees in many respects with E. rubridorms, 
Lew., bat in the latter the thorax is much more strongly 
punctured, the interstices of the elytra convex, and there is a 
fovea between the eyes. 

Hab. Ishikari Eiver. Four examples. 

Elater Ryei, Lew. 

Elater Rye* t Lew. Ent. Month. Mag. 1879, p. 156. 

This species was given to me on the supposition that it 
came from Tsushima; the correct locality is Tangiers. It 
is a good species, and differs from Elater mngutnolentua, 
Schrank, in naving a more convex thorax and more robust 
antennae and tarsi. The type specimens are now in the 
British Museum. 


Elater chlamydatw , sp. n. 

E, vumtano sunillumw, sed tkorace tnugis elongato; sou tel Jo cordi- 
formi; elytris interat itiis nigosis; an tennis pedibusquo nigris. 

L. mill. 

Black, shining, with long black pubescence; the head 
evenly, not coarsely nor thickly punctured ; the thorax rela¬ 
tively longer than any in this sones, with red elytra, narrowest 
in front, broadest at base, very finely punctured except at the 
anterior angle and in the interstice of the margin and the 
basal carina; the elytra dull red, punctate-striate, interstices 
transversely rugose, apex narrowly infnscate; the antennse 
and legs densely black, third joint of former scarcely longer 
than the second. 

Very similar to E. montmus , Lew., but the length of the 
thorax and rugose interstices serve to distinguish it, as well 
as the form of the scutellum and the basal joint of the 
antennse. 

Hah. Kadzusa, an island off Yokohama. One exam pl e, 
Elater montanus , sp. n. 

Ater, nitidus, longius nigro-pubescens; thoraee subtilissime punofcu- 
lato; elytris brunneo-rufis, apioe minute iflfuAcatis; an tennis 
pedibusque nigris. 

L. 8-9i nuU. 

Densely black, shining, with long black pubescence: the 
head clearly, rather finely, not closely punctured, frontal carina 
depressed in the middle; the thorax not opalescent, vary 
finely punctured (much more so than the head) on the disk, 
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and even between the carina and the hind angle the punctua¬ 
tion is not conspicuous; the scutellum is depressed in front, 
obtusely acuminate behind; the elytra lightly punctate- 
striate, interstices finely punctured, apices minutely rafuscate; 
the antennae black, third joint obconical and larger than the 
second, 4-9 triangular and very similar to each other; the 
legs black, tarsi pitchy. 

Hab. Nikko and the higher forests in its vicinity. Six 
examples. 

Elater pumiceus , Lew. 

Elater pumcrus. Lew. Ent. Month. Map;. 1879, p. USB. 

Ater, nitidus, nigro- vel grisoo-pubesoens; oapite oonfertim punc- 
tato; thoraoe parum angustuto, aritice lateribusquo fortius et 
CTebrius punetatis; elytris eoocineis, profundo punctato-striatis, 
intersfcitiia oonvoxis: autennis pedibuaque nigris. 

L. 10-11 mill. 

Densely black, shining, with black or griseoua pubescence, 

O when tlie insect faces the eye and reversely black; the 
evenly, rather densely, and somewhat coarsely punc¬ 
tured ; the thorax narrowest in front and gradually widening 
to base, punctures on the disk rather fine, not closely set, ante¬ 
riorly and on the lateral border the punctures are rather strong 
and much more dense, and behind the eye the punctures are 
obscurely ocellate; the elytra bright red, punctate-striate, 
interstices convex, finely punctulate, interstices 2, 3, 5 wide, 
especially the third; the antennse—third joint obconical, 
larger than the second, and with the legs densely black, claws 
reddish. 

Differs from E. canalioollia in the punctuation of the thorax 
and in the absence of the median channel. 

Bab. Awomori, Sannohe, and Noheji, places not far distant 
from each other. Three examples. 

Elater miles, sp. n. 

Ater, nitidus, subrobustus, nigro- vel grisco-pubeseens; thoraoe 
parum lato, in medio subtiliter, ad angulos parum denae. puno- 
tato ; elytris ooocineis; antennia pedibusque nigris. 

L. 11-111 mill. 

This species is extremely like E. j pumiceua ; the thorax is 
more convex and much broader, especially in the middle.with 
an opalescent tint; the elytra are feebly rugose and relatively 
shorter; the tarsi are more robust and the third joint of the 
antenna longer and less obconical. 

Bob. Oyayama. Five examples. 
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Elutor canalicotli* , ep, n. 

Ator, tiitiduB, uigro- vel griseo-pubescens; thorace in medio longi* 
fudin alitor canaliculato, disco Bubtiliior punctulato, lateribus 
punctis vis differeutibus; elytris coocinois ; antennas pedibuaque 
nigris. 

L. 10 j 1 a mill, 

Black, shining, with a black or griseous pubescence; the 
bead evenly, somewhat coarsely, and rather densely punc¬ 
tured; the thorax sometime 0 with an opalescent tint, finely 
punctured on the disk and sides, at the angles the punctuation 
is narrowly larger, in the female the punctuation is generally 
larger than in the male, median channel well-marked, evanes¬ 
cent behind the neck ; the elytra punctate-striate, interstices 
usually rugose; the antennae—third joint longer than the 
second and more cylindrical than that of E. pumicem , and 
with the legs densely black, claws reddish. 

Jfal, Bukenji (common), Oyama, and Miyanoshita; under 
bark of on Abies (Kuromatzu). 

The throe preceding species, with perhaps two others from 
the Korea, form a section in the genus peculiarly Eastern. 

Section TT. Thom* trnd elytra com op owl in colour 

Elater hypogastriem, Oand. 

Elater hypof/aMitoiu, dam 1 . Mftu. Lifcge, ]878, p. 0. 

The abdominal segments are sometimes black. 

Nab. Nagasaki, Miyanoshita, Oyama, Sado, and Junsai. 

Elaier nigroventris, »p. n. 

Ator, nitidus, fulro-jm beseems; thorace paroe punctulato j abd omin o 
nigro; anteonis infuHcatis: podibus rufo-brunnois. 

L. la mill. 

Black, shining, with tawny pubescence: the head rather 
wide, rather densely punctured, carina well-marked above the 
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punctate, interstices punctulate, second and fourth widest, all 
rather flat; the antennas—three basal joints reddish brown, 
others infbscate, third joint longer than the second; the legs 
reddish brown. 

This species should be placed next to E. hypogastrxcw, 
Cand., but the head and thorax are broader, with much finer 
punctures, thorax not opalescent, the clytral interstices rather 
natter and distinctly wider, and the form of the insect 
generally more parallel. In E. hypogantricus, Cand., the 
scutellnm is relatively small and acuminate behind. 

Hah. Miyanoshita and Oyayama. 

Elater veatitm, sp. n. 

Panun niger, nitidus, donsissimo fulvo-pubescens; oapite dense 
punctate; an tennis pedibuHqno obscure rufis. 

L. lli mill. 

Blackish, shining, very densely covered with a tawny pubes¬ 
cence, especially on the elytra; the head densely and rather 
coarsely punctured; the thorax narrowest anteriorly, feebly 
widening at the middle, punctured like the hend in the female, 
punctures lessdensein the male, median channel faint and evan¬ 
escent in front; the scutellum obscurely punctured, obtusely 
acuminate behind; the elytra punctate-striate, two strias next 
the suture somewhat fine, interstices punctulate and feebly 
convox: the antennae rather dark reddish brown, third joint 
a little longer than tho second; the logs clear reddish brown, 
lighter in colour than the antennas. 

In looking at this species in certain lights the Bculpturc 
and striae aro entirely obscured by the pubescence. This 
remark does not of course apply to abraded examples, of 
which I have several. 

Hdb. Miyanoshita, Hakono, Hitoyoshi, and Yuyama. 
Apparently common. 

Elater tenuistriatus , sp. n. 

Niger, nitidus, infusoato-pubcscens; thoraeo subtiliter punctulato; 
elytris striis intends tenuiter impressis; antennis pedibusque 
nlgris, tarsia brunnek. 

L. 10-11 mm. 

Black, shining, with dusky pubescence j the head some¬ 
what densely punctate; the thorax widens out a little behind 
the middle, at the sides narrowly punctured like the head, on 
the disk very finely and sparingly punctulate j the scatollum 
feebly punctdlate, a little obtusely acuminate; the elytra. 
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strife 1 and 2 very fine and scarcely punctured, outside strife 
more visibly so, interstices flat, lightly punctured, and feebly 
rugose, 2-4 rather wider than the others j the antennas rather 
slender, articulations a little lax, black, third joint one fourth 
longer than the second j the legs also black, tarsi and claws 
reddish brown. 

Hah. Kiga, Miyanoshita, Chiuzenji, Nikko, and Yuyama. 
Common. 


Elater rufipes, sp. n. 

Ater, nitidus, griseo-pubeseens; capita vix dense punctato; thorace 
disco subtilitcr punctulato; antonnis infuscatis, articulo primo 
rufo; pedibus Imte rufis. 

L. 7-8 mill. 

Black, shining, with griseous pubescence; the head clearly 
but not closely punctured; the thorax widens out a little 
before the posterior angles, punctured narrowly at the sides 
like the head, disk lightly and sparingly punctulate; the 
scutellum punctured, obtusely acuminate liehind ; the elytra 
punctate-striate, sutural stria finest, interstices subrugose, 
punctulate; the antenna*, articulations less lax than those 
of E. tenuistriatun, basal joint red, second and third nearly 
equal, piceous, the others infuscate; the legs clear rod. 

Ilal. Miyanoshila, Hakono, Oyama, Yuyama,and Konost':. 

Elater cnrbwiculus , Lew. 

Elater earbmculus. Lew T'.ut. Month, Mag. 1870, p. 158. 

Ater, nitidus, longius nigro- vel cinereo-pubescens; an tennis pedi- 
busque ooncolnribus; capita punctato; thorace disco subtiliasime 
punctulato; olytria punctato-striatis, interstitii* a basi latiiwirais. 
L. 7 mill. 

Densely black, shining, with blackish or ashy pubescence; 
the head clearly but not very densely punctured; the thorax, 
disk very lightly punctulate, sides more distinctly, but the 
punctures are not so large as those of the head; the elytra 
punctate-striate, striae clearly but not deeply impressed, inter¬ 
stices widest at the base: the antennas rather long, especially 
in the male, with articulations somewhat lax, entirely b l«ofr . 
second joint veiy small, third widens out triangularly and is 
scarcely smaller than the fourth. This last character seems 
to he a transitional one between Elater and Iechnodea. 

JIal. Miyanoshita. Hitoyoshi, and Oyayama. Chiefly 
from the flowers of Deutsia and an arboreous Bptrtea. * 
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Slater hicarimtu #, Cand. 

Mater bicarimtue, Oand. M<5m. Li£ge, 1873, p. 9. 

Thin species is met with in old trees, and has never been 
found away from them ; it is of nocturnal habit and sluggish* 
Hob . Nagasaki, Maiyasan (Kob6), and Bapporo. 

Slater rugipmnts , sp. n. 

Piceus, nitidus, robustus, bnumeo-pubesccns; thoraco punctulato, a 
bttsi hi carinate; olytris interstitiis conspicue rugosia; antennis 
pedibusquo rufo-brunneis. 

L. 11£-12 mill. 

Piccous, shining, with brownish pubescence; the head some¬ 
what densely punctured; the thorax narrowest anteriorly, little 
arched at the sides, punctures laterally very similar to those 
of the head, punctures on disk more scattered and much finer, 
median channel feeble, evanescent in front; the scutellum 
visibly punctate, not acuminate behind, strue all well- 
impressed, punctate, interstices markedly transversely rugose, 
sutural interstices widest; the antemue and legs dull reddish 
brown. In one example the hind angles of the thorax are 
reddish. 

The peculiar colour of this species resembles that of E. bi- 
carinatus, Cand., and it agrees with the latter in having an 
intermediate carina on the thoracic angle and in its slender 
lax articulations of the antenna*; but it is much larger and 
very robust. E. bicarinatus is a slender species, 
j&aft. Kioto and Oyaraa. Two examplos. 

Elater parvulus , sp, n. 

Ater, nitidus, griaco-pubesccns; capita thoraoeque eubtiliter punctu- 
latis; antennis pedibuaque nigris, larsis rufis. 

1. 5| mill. 

Black, shining, with greyish pubescence; the head finely 
and sparingly punctukte j the thorax punctured like the 
head, widest behind the middle; the scutellum obscurely 
punctulate, acuminate behind; the elytra evenly punctate- 
striate, interstices scarcely flat and punctulate; the antennas 
moderately serrate, wholly black, second joint a little shorter 
than the third, third joint oboonioal; the legs and basal 
joint of the tarsus black, claws and other joints reddish. 

In form somewhat like Elater erythrogonw , Mull, 

Mab. Yuyaroa, One example. 
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Elater patmlltu , sp, n. 

Niger, nitidus, griseo-pubeseeng; capito distincte punotulato; elytri* 
punotato-nt rialis: an tennis pedibusque ruiis. 

L. 5 mill. 

Black, shining, with a greyish pubescence; the head 
clearly hut not densely punctulate, eyes a little prominent; 
the thorax widest near the middle, disk more finely punctulate 
than the head; the scutelluui obscurely punctulate, obtuse 
behind; the elytra, stria 1 punctate-striate, striae L-3 very 
fine, outside strise more deeply impressed, interstices flat and 
finely punctulate; the antenna* red, not serrate, second joint 
stouter and a little shorter than the third; the logs also 
wholly red. 

This is the smallest species known from Japan. The 
head is smaller than that of the last species and the eyes 
more prominent. 

Hal. Nikko. One example. 

Elater gracilipes , sp. n. 

Elongal iib, angustatuB, infmoatus, fulvo-pubcseens; tliorace gub- 
tiliraime punctate, elytris parallolis, angulis humerali obgoure 
bmnneia. 

L. mill. 

Elongate, rather narrow, dusky brown, with tawny pubes¬ 
cence ; the head rather small, not thickly nor coarsely pune* 
trued j the thorax little narrowed anteriorly from the middle, 
posterior carina feeble, puuotuation scarcely visible on the 
disk, more apparent at the sides and angles; the scutellum 
obsoletely punctured, obtuse behind; the elytra long and 
parallel at the sides, faintly punctate-striate, sutural stria 
finest, interstices flat, rugose, and rather wide, humeral apgle 
obscurely brown ; the anteunai reddish brown, slender, serra¬ 
tion feeble, articulation somewhat lax, third joint less robust, 
slightly longer than the second; the legs dusky brown, tibim 
and tarsi slender, latter reddish brown. 

A second example has the elytra reddish brown, with the 
sutural margin broadly, and the outer margin narrowly, in- 
fusoate. 

Hal. Chiuzenji. Two examples. 

Megapenthes, Kiesenwetter. 

In the following species the apices of the elytra are 
peculiar. 
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Megapenthes opacus , Cand. 

This species was described from a single specimen taken at 
Kob^; but in August 1880 I obtained five more examples 
from elder-flowers near tko lake of Junsai, in S. Yezo. The 
thorax is red in both sexes, the second and third joints of the 
antenna are short, equal, and robust, the apices of the elytra 
are omarginato outside the first stria. 

Hub. Kobd and Junsai. 

Megapenthes hicarinatus , sp. n. 

Elongates, infusentus, snbniticlus, fulvo-pubosccns; thoraee dense 

punctate, angulis postirn. biouriimtis; oljlrm a basi obsouro 

hrnnneis; antennis pedibusque concoloribus. 

L. 11 mill. 

Dusky brown, rather shining, pubescence fulvous; the 
head coarsely and closely punctured, punctures subocellate, 
frontal carina arched; the thorax closely but less strongly 
punctate, elongate, somewhat parallel at sides, widest poste¬ 
riorly, angles rather long and acute, slightly turning outwards, 
conspicuously bicarinate; the* scutellum elongate, punctured 
like the thorax, narrowed from the middle and pointed, but 
not acutely, behind; the elytra puuctate-stiiate, interstices 
markedly scabrous, reddish brown at base and the apices at the 
first and second interstices are truncate; the antenna) very 
long and reddish brown, like the legs. 

M. luteipes, Hope, from China, appears to bo similar to 
this species, which 1 have been able to notice through the 
courtesy of Mr. Godman, the type being in the Jausou col¬ 
lection. 

Mai. Japan (Moore). Probably from Nagasaki, as I 
believe I was with Mr. Moore at the time of capture. 

In the species following (excepting M. versipetlu) the apices 
of the elytra are of ordinary form. 


Parallelus, ater, opacus, griseo-pubescons; thoraeo eonferliasime 
et parvun grosse punctate, ante scutellum impresso; elytris 
punctoto-striatis, intenstitiis rugosis; tarsis infuscatis. 

I „ 10-10| mill 

Parallel, densely black, opaque, with griseous pubescence: 
the head closely punctate, punctures somewhat coarse, fronted 
carina well-marked anteriorly, straight, strongest over the 
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basal joint of the antenna; the thorax very closely punctured, 
punctures circular and mostly finely ocellate, especially 
behind the neck, channel before the scutellum very feeble, 
the posterior angles and carina rather long; the scutellum 
subacuminate; the elytra punctate-striate, interstices mark¬ 
edly rugose; the antennae—second and third joints eaual and 
ratner long, two basal joints sometimes piceous; the tarsi 
brownish, legs infuscate. 

This insect in colour is somewhat like M\ msid%oau9 } but it 
is longer, more parallel, punctuation coarser, and hind angles 
of the thorax straightcr. 

Hah, Ichibosayama and Oguma, in May, A small series. 

Megapmtlm inndioma^ sp. n. 

Atcrruxms, opacus, griseo-pubeftcens ; t Horace oonfertissime pune- 
tnto; sntenniH nigris, artieulo 1° lufo; pedibus obscure brunneis. 
L. 8j mill. 

Densely black, opaque, with griscous pubescence; the head 
very closely punctured, carina well-marked, anteriorly straight; 
the thorax punctured like the head, narrowest anteriorly, and 
gradually widening to the posterior angles, hind angles 
carinate and slightly turning outwards; the scutellum sub¬ 
acuminate behind; the elytra finely punctate-striate, inter¬ 
stices rugose and visibly broader than in M, higoniu *; the 
antennas rather short and serrate, third joint scarcely as long 
as the second, black, basal joint reddish ; the legs brownish, 
thighs dusky. 

Loss densely black than M, fngontus and much less elon¬ 
gate and less parallel; an ten me shorter, articulations more 
compressed, serration more distinct. 

Hah, Chiuzenji and Niohozan. Ten specimens, some 
taken from a tree-trunk imbedded in snow as late as June, 

Megapenthw jugisanu# t sp. u. 

JEneo-nigor, Bubopacus, vix pubeseens; capita parum dense punc¬ 
tate, in medio levjtcr impress©; thoraces couforiisdimo ooeUato- 
punctato; antoniUB uigris ; pedibus pjeeia. 

L. 7 mill. 

Bronzy black, scarcely pubescent; the head rather thickly, 
rather coarsely punctured, with a median impression between 
the eyes, frontal carina obsolete; the thorax very clearly 
and very closely punctured, punctures not very large but dis¬ 
tinctly ocelJate, on either side behind the middle there is a 
feeblecireuiar impression, sides narrowed anteriorly, gradually, 
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but not much, widening out to the base, hind angles not acute, 
interspace between the margin and carina relatively somewhat 
wide; the scutellum not acuminate; the elytra, strife fine, 
interstices rather wide and rugose, the rugosities apparently 
obliterating the punctures usual in tho elytral stri® in Mega- 
penthes • the antennas black; the legs piceous or obscure red, 
thighs darker. 

Hah. Subashiri and on the plain ot‘ Fujisan. Two 
examples. 

Megapenthes bijbveolatm , ap. u. 

iEneus, subnitidus, fulvo-puboscons; thorare bifoveolato: antenuis 
arlioulis 1"-3’ 1 ' jwdibuuquc rufo-brunnois. 

L ftf-LOf. mill. 

iEucous, somewhat sliming, with short tawny pubescence; 
the head rather closely punctate; antenna; infuscate, with three 
baBal joints reddish brown, longer in male than in female; tho 
thorax—-disk punctured like tne head, sides more closely and 
slightly rugose; before the middle in a line with each eye arc 
two well-marked fovea}, deeper and larger in female than in 
male, there is a median longitudinal channel also, which is more 
distinct in female than in male; the elytra, stria) rather fine and 
not conspicuously punctured, interstices flat and rugose; the 
legs are a clear reddish brown and the abdominal segments 
sometimes reddish. 

This species is remarkable for its colour and thoracic fovea 1 .. 
Bab. Oyuyama, Ichiuchi, Oyama, Chiuaeuji, Nikko, and 
Miyanoshita. 

Megapenthes carinioeps , sp. n. 

Niger, nit id as, nigro-puboscens; capita in medio longitudinalilor 
oonspiouo carmato; thorace sparse pnnctulato; autennis nigra,, 
pedibus infuscatis. 

Bather densely black, shining, with black pubescence; the 
head sparingly pnnctulate, witli a very conspicuous carina in 
the middle^ which anteriorly passes beyond the frontal carina, 
mid posteriorly it is well-shortened before tho nock; the 
thorax punctured like the head ? narrowest anteriorly, hind 

a les not long bat acute, carma well-marked; the elytra 
ier deeply and very regularly punctate-striatc, interstices 
obscurely pnnctulate and somewhat scabrous; the antennas 
black; the lege dusky. 

The facies of this species somewhat resembles that of 
M. tibialis, Lac,, bat the longitudinal carina on the head at 
mice separates it from all in this series. 

Bab, Kiga. One example. 
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Megapmtkes gracilis , Cand. 

M&japenthw (jracilu, Cand. M&u. Lidgt», 1H7A, p. 10* 

The males of this species arc very different to the females ; 
the thorax is longer, more parallel, and usually infuscate, 
punctures thickly set and finely ocellate; the antennm also 
darker, with joints 4-11 one third longer. 

L. 7-8^ mill. 

Ilab, Kiga, Yokohama, Kioto, and Kunmraoto. Abundant 
at times in flowers of Viburnum and Jkutsia . 

Megapenfhes pallidus , sp. n. 

Klongatus, tofttaceus, subopacus, fulvo-puboscons; thornoc lateribus 
pandltdia, angulis posticis broviswimis; antonnis pedibusquo con- 
coloribus. 

L. 7 mill. 

Elongate, pale testaceous, rather opaque, aud similar to 
M> gracilis, Cand., but the hind angles of tho thorax are very 
shorty the sides very parallel; the head not densely but 
clearly punctured ; the thorax less distinctly punctured, wider 
behind than in front, sides straight, angles very short and 
blunt; the elytra punctate-striate, interstices rugose and 
punrtulatc; the antenna? and legs eoneolorous, the former 
with the third joint distinctly one third longer than the second, 
which is short and obconical. 

Ilab . Nataksugawa and Nikko. Three individuals only. 

Megapenthes imignitux , sp. n. 

Aterrimus, subopacus, fulvo-pubwcns, cojuto ihoracoquo confer- 
tissime punctatis; elytris 4-maculatis ; antonnis brunneis; 
pedibus tefttaceis. 

L. 6£-C mill. 

Black, somewhat opaque, with a tawny pubescence; the 
head and thorax very closely punctured; the elytra, behind 
the humeral angle there is a longitudinal testaceous blotch, 
nearly the length of one third of the elytra, occupying part of 
inteistices 3-8, behind the middle is an oblong spot a little 
smaller in size on interstices 3-7, the striae are evenly punc¬ 
tate, with the interspaces rugose; tho antenna* darkish brown, 
the legs testaceous. 

There is a variety in which the maculations are very small. 
Hab. Miyanoshita and Yokohama. A small series at both 
places. 
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Megapenthes vernpellis^ sp. n. 

Niger, fulvo-pubosoons, thoraoe nigro, $ thoraoe rufo; olytria 
flayo-maoulatis, apieo obtuse products ; antennis nigris; pedibus 

wT-O*, 2 H-7 mill. 

Black, rather opaque, with tawny pubescence, 
cj. The head and thorax black and closely punctured, 
latter gradually widening out to base, posterior angles some¬ 
what acute ; the elytra, strieo fine and obscurely punctulate, 
interstices rugose, at the base and extending over rather more 
than one third of the clytral length is a yellow fascia, which 
leaves the humeral anglo and two interstices next the seu- 
tellura black, and in extending backwards it is uarrowed in 
the middle on the first to fourth interstices, between the 
middle of the dorsum and the apex is a small transverse 
yellow spot, the apices are obtusely produced at the ends of 
the fourth to fifth interstices. 

?. Thorax bright red and convex; the elytral fascia® 
wider and more conspicuous than in the male; the antenme, 
joints 2 and 3 small and equal, 4-10 serration well-marked in 
both sexes, but especially strong in male; the logs pale in 
both sexes. 

The male varies much more in colour than the female; in 
one male the elytral markings arc almost obliterated. 

Hal , Chiuzcnji, Kashiwagi, Junsai, Sapporo, and Otaru, 
in Sowers of Sambucus and Angelica ♦ Sometimes abundant. 

Megapenthee ornatus , sp. n. 

Niger, nitidus, grisoo-pubosccns, thorace vix dense punctate: 
elytris macula humerali oltoraque ultra medium, pedibusque 
testaceis. 

L. 6 mill. 

Black, shining, with greyish pubescence; the head rugoscly 
punctured} the thorax narrowest anteriorly, gradually but 
very moderately widening to the base, hind angles short but 
acute, surf ace rather thickly but not closely punctured, punc¬ 
tures in places running into transverse rows; the elytra, 
strise fine, scarcely punctured, interstices rugose, humeral 
angle and the base up to the second interstice yellow, the spot 
extomding backwards for about a fourth of the elytral length, 
about the middle of, its course it is encroached upon by the 
third and fourth interstices being dark-coloured, behind the 
middle there is a small spot on the fifth, sixth, and seventh 
interstices; the anteime^ three basal joints reddish brown. 
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second and third small and equal in size, fourth to the tenth 
infuscate and strongly serrate on the inner edge; the legs 
entirely pale. 

Ilab. Yuyama. Two male examples. 

Melanoxanthus pictipennis t sp. n. 

Niger, nitidus. tulvo-puboBrons; thorace an pul is flavis; elytris 
macula basnli mi a, posticr. fuseiis duabas latois; antennis (basi 
oxoepta) intuboatia; podibus flavis. 

L. &-6J mill. 

Elongate, somewhat parallel, with short tawny pubescence $ 
the head black, convex, densely punctured; the thorax simi¬ 
larly puneturoa at the sides, more finely and much leas 
thickly on the disk, anterior angles minutely and trian¬ 
gularly yellow, posterior angles more broadly yellow and 
somewhat acutely produced; the elytra black, with a lougi- 
tndinal vitta at the base, occupying part of the third and 
fourth interstices and more shortly part of the fifth, before 
the middle of the dorsum a transverse fascia commences 
on the second interstice, widening out on the third, narrowing 
on the filth and sixth, then again widening out to the margin, 
and extending along the epipleura almost to the humeral 
angle, midway between the middle and the apices of the 
clytia is another yellow band, nearly regular in width, and 
not touch mg the sutural interstice nor the outside edge of the 
wing-case, the stria) are rather fine and punetulate, the inter¬ 
stices flat and relatively wide, and somewhat rugosoly punc- 
tulate; the legs arc yellow; the antennm yellow at the base, 
and iron* the fourth or fifth joint infuscate. 

A variety of the species has the auterior angles of the 
thorax black, and the median fascia interrupted on the fifth 
and sixth interstices. 

Hab. Fukushima and Nataksugawa. Two examples only, 
[To be continued.] 


IV.-— On the Land-Shells of the Bufa Archipelago. 

By Edgak A. Smith. 

[Plato IV.] 

Ouu knowledge of the terrestrial Molluscs of the Sulu 
Archipelago is at present very limited, and the species about 
to be enumerated will form a considerable addition to the list 
of those already recorded from these islands. 
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of these being situated at the western part of tho archipelago. 

No laud-shells have previously been recorded from any 
of these islands with the exception of Bongao. From this 
locality Dr. Mollendorff lias given a list of twelve species. 

The terrestrial mo Husks from the remaining islands of the 
Sulu Archipelago are practically unknown, only two or three 
forms having been mentioned as occurring on Sulu itself *. 

The Rev. A. II. Cooke, in his instructive paper u On the 
Geographical Distribution of the Land-Molluaca of the Philip¬ 
pine Islands, and their Relations to the Mollusca of the 
neighbouring Groups ” has arrived at certain conclusions, 
winch, in light of the material now at hand, appear altogether 
untenable. Commenting upon Mdlleudorffs list of species, 
he observes 1u Six out of the eight known species arc 
peculiar, while of the remaining two, one occurs in the 
Philippines and one in Borneo. As to genera, no exclusively 
Philippine genus occurs, while Plertolrojns y Macrochlamya , 
Troettonanina } Opinthoporus, LagochiluSy and Alycmna arc 
Indo-Maiay. In spite, then, of the deep intervening channel, 
Bongao is distinctly Bornean, and, in spite of the chain of 
islands with shallow water between them, distinctly non- 
Philippine.” 

In the first place, I would observe that Trochonanina coni - 
coides | is not peculiar to Bongao, as he states, for it was 
described many years ago from Borneo, and has been recorded 
from that locality over and over again. Also it must not be 
supposed that the above genera quoted by Mr. Cooke as 
u Indo-Malay ” have no representatives in the Philippines. 
Of Macrochlamys there arc several species ; Truchonanina is 
represented by one or two forms; of Lagochilus Mr. Cooke 
himself, in auother part of his paper, enumerates nine; and of 
Alymus two species are recorded from Luzon. One Photo - 
tropie at least lias been found in the Philippines; and Opiatho* 
jpmw?§ occurs in Palawan, which is quite as much IHnhppino 
m its molluscan fauna as Bornean. 

Tho following table (p, 51) shows at a glance the relative 


* Trmhomrpha Metwlfd) Ooraski lais, and O/rlotu# wluanns. 
t Proc, Zool, 8oe. 180^, j>. 401 

t The species* here referred to is not the true T. conmides, but a 
distinct aperies, via. T. honymmm, milii. 

$ This genus 3s not known with certainty from Bongao, and the young 
Shell doubtfully referred to it by Moliondnrfl and quoted by Cooke is, in 
alt probability, the Cyclotm varwyatus obtained there by Mr. Everett. 

Ann* <fc Mag* N. UUu Scr. 6. Vol* xiii. 4 
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distribution of the Tawi-Tawi species. It will be noticed that 
the deep water (the Sibutu passage *) which separates Sibntu 
from the rest of the Tawi-Tawi group does not appear to have 
been a bar in any way to, or to have influenced, the migration 
of forms to or from the Philippines or Bongao, Tawi-Tawi, 
and Biiatan. 

Only one form occurring at Sibutu is met with exclusively 
in Borneo, whereas seven occur in the Philippines which are 
not known as Bornean. 

There arc only four species from Sibutu which have not as 
yet been found in any other island ot the Tawi-Tawi group, 
whereas eleven occur in Sibutu which are also met with in 
one or other of these islands. 

It is worthy of notice that of the four species peculiar to 
Sibutu two, namely Helix marginata and the Oorasia, arc 
most characteristic Philippine forms, and altogether unrepre¬ 
sented in Borneo; also that the remaining two, Sitala orchis 
and Chloritis sibutuensis , have respective Philippine represen¬ 
tatives. 

Of the nineteen species found in the islands of the Tawi- 
Tawi group east of Sibutu, no less than eleven or twelve 
occur also in the Philippines, whereas only three are common 
to Borneo, and these are also met with in the Philippines. 

From these facts it is therefore quite evident that the land* 
shells of the Tawi-Tawi Islands are distinctly Philippine 
rather than Bornean, aud my colleague Dr. B. B. Snarpe 
informs me that tho same is observable with regard to tue 
avifauna. 

If wo proceed beyond this tact we merely enter the region 
of theorizing and speculation. It is natural to suppose that 
the species common to Tawi-Tawi and the Philippines origi¬ 
nated in the latter locality, and tliat in the coarse of ages 
(how remote we know not) they have become dispersed or 
migrated westward. 

On the other hand, wc may conjecture tliat certain species, 
starting originally from Borneo, have extended to Tatri- 
Tawi, and so on to the Philippines. 

With regard to the origin of the various genera it is hopeless 
to speculate. How, when, and where, for i nstanc e, did 
Gochlostyla originate ? We may theorize upon such questions 
as these, but I am afraid our conclusions will be very far 
from convincing. 3 


* Tlic depth uf this passage in marked on tho Admiralty ch a r ts 600 
fathoms; but Mr. hvorett informs me that it has been lately sounded bv 

iSd F 207 ’fhiS^' b ' J ^ 0m ’’ * nd thttt tbe ***** depth did not 
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The Distribution of Tawi-Tawi Land-Sheila* 


Names of the Species. 


Macrochlamys anpulafcti ., 
LainprocvRti* mvops .... 

Sitala orchis. 

TroDbouamna bongnoenaia 
Tmehomorpha Motcalfoi.. 
Helix (Plcetotropi*) squamu-j 

iifera. 

— (Ohlorilis) aibutuonais 

-muiginata . 

(Joohl«Htvla (Oonuria) tugrota . 
~ (lIyjwclr)Ht\la) boholcuHiK 
A mphidromiu mac ulifcrus 

OjwotuH variegatus. 

-b<»ngttoe»Hi« ... 

Oydopborua philippimiruin 

Alycaaus excimis ... 

Leptopoma atncapillum .. 

— vitreum. 

Lagochilun quiuqudimtus 

Pupixm ottows. 

Diploinnxfttina lioeboleni.. 

Ueiicimi JVlartensi. 

-lazarua . 

-coutormina . 
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Other 

localities. 


Balabao. 


Palawan. 

j 

! 

I 

Sulu 

\ Palawan, 
I llalttbac. 


1, Macrochlamys angulata , Mdllendorff. 

(PL IV. fig. 1.) 

Macrochlamys annulate, il ollcndorff, Johrbucii. doutach. mol. QoseU. 
1887, p. m 

Bab. Bongao, Tawi-Tawi, Sibutu. 

2. Lamproqystis myop», Dohra & Semper. 

Namna myapti . D. & 8. Mai. Bliitt. 1882, p. 206; Pfeiffer, Novit. 
Couch. vcC fi. p. 221, pi lviii. figs. 5-8. 

Bab. Btlafcan and Sibutu 5 also Mindanao (D. db S.) } 
Balabac [Hidalgo). 
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Tho specimens from Bilatan and Sibutu agree in every 
detail with examples from Mindanao. 

3. Lamprocystis, sp. 

Hah. Bongao. 

Only two specimens of this species were collected by 
Mr. Everett. They are more depressed in form than L. myope, 
and the microscopic concentric strias on the base arc more 
apparent. It is likely that these differences will bo found 
persistent, but I deem it advisable at present to await farther 
material before separating this form as a distinct species. 

4. Sitala orchis, G.-A. 

tlitala (?) orchis, Q odwin-Austcb, I J roe. Zool. Hoc. 1881, p. 40, pi, v, 

%. 3 . 

Hal. Sibutu. 

There appoars to be no difference between the specimens 
from the above locality and those found at Labuan and 
Barit Mountain, North Borneo, by Mr. Everett. 

5. Trochonanina bonyaocneie. (PI. IV. figs. 2-2 A) 

Testa depressa, orbicularis, acute narinata, imporforala, ftisoa ; spire 
brovitor couica, vix couvcxiuscula; aniruotus 7, planiusouli, supra 
suturam an gusto impresse marginati, lonto accresccutos, supromi 
2-3 lsevigati, erntpri striis incrementi obliquis aliisque spiralibus 
tenuibus sculpti, ultimus acute ot subcompresse carinatua, inferno 
haud spiraliter striutus; aperture oblique, utrinquo acuta; pori- 
stoma roseo-albidum, margine bosali poouliaritor tortuoso ot 
incrassato. 

Diam. maj. 13| millim., min. 12|, alt. 7. 

Hob. Bongao and Sibutu, 

This species appears to be the same as that identified by 
Mollendorff as a variety of T. coniooides (Metcalfe), to which 
he gave the name var. crenulata. It is, however, very 
distinct from that Bornean species in size and form, ft more 
nearly approaches T. parayueneie, Smith, from Palawan, but 
is easily separable by comparison. It is smaller, darker in 
colour, the whorls are less convex, the suture less obvious, 
and the spire more convex. The aperture also is of a some¬ 
what different form, and the basal margin of tho peristome is 
rather more tortuous but similarly thickened. I have not 
adopted the varietal uamo crenulata for this species in ease it 
may be different from that described by Miillendorff, and, 
moreover, it does not seem particularly applicable, the crenu- 
lotion at the keel being so very feeble. 



Land-Shells of the Sulu Archipelago, 


53 


6. Troohomorpha Metcalfn, Pfeifer. 

Helix Metrtdfd, Pfr. Conch,-Cab. ed. 2, p. 175, pi. xcvii. figs. 10-12, 
var. figs, IS, 14; Deshayoe, Ilist, Nat. Moll, vol, i. p. 807, pi. ci. 
BgH. 10-12. 

Hrhr sohmoide*, Reeve, Conch, Icon. pi. xxx. figs. 127 

Hr Hr boholmm, 8empor, Hidalgo, Jo uni. de Conch. 1887, pi. iv. 
figs. 1-1 a. 

Hah Tawi-Tawi, Bongao, Bilatan, Sibutu. 

Two forms of this species occur at the above islands. One 
rosemblcs that represented by Pfeiffer’s figures 10-12 and 
Reeve’s figures 127 J, c. The specimens, however, are 
smaller, and the brown zones above and below the periphery 
are narrower and less pronounced. The diameter of average 
specimens is 15 tnillim. This variety occurs at all four of 
the above islands. The other form, which occurs at Bilatan, 
Bongao, and Sibutu. is similar to that figured by Pfeiffer 
(?. c. figs. 13, 14) ana by Reeve (fig. 127 a). The specimens 
are a little smaller than those just referred to, of a pale 

C ash -yellow tint, and the keel is of a very deep brown- 
colour, like the narrow zones above and below, which, 
together with the earina, form one dark peripheral zone. In 
the Philippine examples figured by Pfeiffer the keel is 
whitish (—boholcnsis, Semper). Mollondorff is of opinion 
that there is sufficient difference between Metcalfei and bokol- 
ensiB to distinguish them, but with this opinion I cannot 
concur. 


7. Helm IPlectotrams) squamulifem. Mollendorff. 

(PI. IV. figs. 3, 3 a,) 

JIdiv (Ptertfitropti) nquamidifera, Mollendorff, Jakrbueh. doutach. 
rnal. Gesell. 1887, p. 290. 

Kobe Bongao {Mblldf. & Everett): Sibutu (Everett), 

The specimens described by Mollendorff were immature, 
and consequently he could not complete the description of the 
peristome. It is pinkish white, scarcely thickened at all, 
slightly expanded above and somewhat reflexed below. The 
largest example is 15 millirn. in diameter, but an average 
specimen is only about 13, 

8. Helm ( Chloritiri) sibutuensis. 

(PI IV. figs. 4,4 a.) 

Testa depresse globose, auguste umbilicata, subaolida, nifo-flusca, 
linen saturation ad periphoriam cincta; anfraotus 5, leviter con** 
vexi* apicales conoinne punctati, csefcori linois increment tonuibus 
aferiati, indistinct© punebati, ultimus antioo viz desoondens $ aper- 
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fcura lunata, obliqua, intus lilacoa; peristoma albidum, incrassa- 
luro, brovitor expansnm et reflexum, marginibus oallo tennissixno 
junctis, columelUri supra umbilicum leviter reflexo. 

Alt. 14 miHim., diam. maj. lf>£, min. 10J; apertura oum perint, 
10 longa, 12 lata. 

flab. Sibutu. 

This species bears some resemblance to the Bornean 
C. tomentom , but it is, however, rather more globular, has a 

S eripherial reddish line, a thicker lip, and the aperture is of a 
ifterent shape. 


9. Helix marginata , Miillcr. 

Helix marginata, Ttoeve, Oorncb. Icon. figs. 120 a, b; Pfoitfor, Conch,- 
Oftb. ed. 2, pi lxxviii. figs. 7-0. 

flab. Sibutu. 

The specimens from this locality arc rather small, the 
largest having a diameter of 21 ruillim. only. They are orna¬ 
mented with a single narrow deep brown line revolving up 
the centre of the whorls, and two others of a much paler tint 
and not so well defined, one above the keel and the other a 
little below the suture. The central basal zone is also 
narrower than that depicted by Pfeiffer (fig, 9) or by Becvc 
(fig. 129 A). 

10. CochlostyJa ( Corasia) <vqrota y Beeve. 

(PI IV. fig. 5.) 

Kelts try rota, Koevo, Conch Icon. fig. 05. 

Toflfa imperforatn, dopresse globosa, tenuis, subpellucido-albn, 
nitons; anfractus ‘M, eolcritcr croscontoH, convoxiusouli, lineis 
incroraonti obliquis tenuilms sculpti, ultimns acl ]>oripheriam primo 
obtuse angulatus, sod vermis aperturam magis rofcundatus, baud 
descendons; apertura magna, alta; sutura linoaris, laotoo angusto 
marginata; spira parum elaia vol subdopressa, ad apioem obtu- 
sissima; columella paulo obliqua, tenuis, supornc angusto 
dilatata; poristoma tonue, vix expansum, albidum* 

Var. zonata. Testa circa medium anfr. ultimi et ad suturam zona 
angusta omata. 

Diam. maj. 28 millim., min, 22, alt. 10 ; apertura 15 alta ot lata. 
Hob. Sibutu. 

Of thirty-four specimens collected by Mr. Everett only five 
belong to the banded variety. Besides the lines of growth, 
in some examples some very faint spiral stri© are more or 
less discernible under a lens, especially upon the base of the 
last whorl towards the umbilical region. C. magtanetme, 
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Semper *, is considerably like this species in form and colour, 
but is less glossy, and the columella is more oblique, so that 
it passes more gradually into the curve of the penstome. In 
0. rrgrota. being more upright, it forms a distinct but rounded 
angle at the base. In the latter species also it is a trifle less 
widely expanded above, and has perhaps a straighter and more 
even edge than that of C. magfanemis. The surface of that 
spocics is dull above and only glossy upon the central portion 
of the base. G. Brodcripii , Pfr.f, is also an allied form. 
The latter appears quite distinct from the 0. Hroderipii as 
figured by Reeve (Conch. Icon. fig. 88), which can scarcely 
be the 11. dealbata of Brodcrip, as lie supposed. 

The description given above is taken from the Sibutu 
specimens, which are all smaller than the type from Mindoro 
figured by Reeve. The Mindoro shell is rather more solid 
and consequently less pellucid and not so glossy ob those from 
Sibutu, the latter feature being maintained in the other 
Philippine examples examined. 

11. Gochlostyla ( HypneloUyla) boholensfo, Brodcrip. 

liuhmufi hohofamUi Reev*\ Conch. Icon, pi uii fipre. 37 a, b. 

nab. Bilatau. 

About two dozen specimens of this species from Bilatan do 
not appear separable from this Philippine (Bohol) species. 
Some of them arc almost entirely without the undulating 
markings, but others have more or less of this ornamentation. 
C. camwpardalis, Brod., appears to be a form of this species. 

12. Amphidromus maculiferuu. var. 

(PI. IV. figs. 9, 9 a.) 

liulimm maeuliforu *, Soworbv, Reeve, Conch. Icon. tigs. 20 a, 6; 
Pfeiffer, Conch.-Cab. o<l. 2, pi. xxxvi. figs. 1. 2, pi. xl. tig. 9, var., 
Hidalgo, Journ. da Conch. 188a, p. .Hi, pi. vi Cg. 1. 

Ilah, Bilatan Island. 

The specimens from Bilatan present but the faintest trace 
of oblique strigatiou, like some of the Philippine examples. 
They more rescmblo the variety figured by Hidalgo, being 
either pale lemon-yellow or pinkish white. They are rather 
smaller than normal specimens, having an average length of 
about 50 to 55 millirn. All as yet examined are siuistral. 

* ‘ lieiwn im Arch, Philippine)),’ Land-Moll. p. 170, pi. x. figs. 11a, 6. 

t The dimensions given by Pfeiffer of this species do not accord with 
his figure. 
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13. Cycbtue mluanm . (PI. IV. fig. 7.) 

Oyclotm mtluamut, MfiJlendorff, MSS. 

Testa globosu, angusto umhilicftta, pallida, rufo-fusoo copiose macu- 
lata ot fulguratn, apicom versus nigrescent, infra peripheriam 
albidara zona colorata distineta ornata, inferno circa umbiliomn 
pallida, liaud mnculatn; unfractus per convex!, lineis inoromenti 
obliquis tenuibus aliisquo spirnlibun subobsoletis striati, ultimtw 
antico levissime dcscondcns; aportura cireularis, longit. tntius £ 
paulo suporans; peristoma leviter incrassaium, vix expansum; 
operculum utrinquo leviter ooneavum, anfraotibus circitor 7 ad 
suturam oarinntis, transrorsim oblique striatis. 

Diam. tnaj. 2! millim., min. 17. alt. IS; apertura 10 Icmga et lata. 

Hub. Sulu (Dr. Ilungerford's collection ). 

Two specimens of tliis species in the British Museum 
originally formed part of I)r. II ungerford’s collection, and 
they arc referred to by the Bev. A. H. Cooke (P. Z. H. 1892, 
p. 461) under the above name. The label accompanying 
them, in Dr. MdllendorfF’s handwriting, gives the locality 
“ Sulu,” so that I think we may safely conclude that the 
specimens are from that island. 

The species is remarkable for its globose form and its 
cyclophoroid appearance, considerably recalling the aspect of 
C. exaltatm, Pfr., from ITong Kong, The operculum fits 
within the extreme margin of* the aperture, so that its outer 
surface is almost flush with the peristome. 

14. Cyclotm variegatua, Swainson, var. 

Cydotm varhqatm, Sw., Ituevr, Conch. Jeon. figs. 39 a,b\ Ivobelfc, in 
Hamper’s tteiwm im Arch. Plulippinen, Landdeckolschneckon, p. 5, 
pi. i. fig. 6. 

Hal. Sulu (flungerjbrd collection in Brit . Mm .); Bongoo 
(Everett). 

A fine single example of this species was obtained from 
Dr. Hungerford’s collection with a label in Dr. 0. F. v, 
Mcillondorff’s handwriting as follows :—“Ggclotiw variegatus, 
Swains., var. grandis , Mlldff. Sulu. (Bunning into batchian* 
emu, perhaps new!)” 

I certainly agree with Dr. Mdllendorff in his determination, 
* and the example obtained by Mr. Everett at Bongao, 
although somewhat smaller ;than the shell in question, evi¬ 
dently belongs to the same species. C. Bomlli of Godwin- 
Austen and C, euzonus , Dohm, are extremely close allies, 
the latter, however, being distinguishable by its distinctive 
coloration. 
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15. Gycbtm bongaoemia, (PI. TV. figs. 8, 8 a.) 

Tests minima, late umbilicata, snborbicularis, sordido albida, ad 
apicora purpurco-rubra, epidermide luteo-olivaoea induta, plerum- 
quo limo tunieata; anfractus 3^, poreonvexi, sutura profunda 
sqjuncti, celorifcor oroBoentes, liris fconniHgimis wpiralibus ornati, 
Imciaqu© inoremeuti tonuibus sculpti, ultimas antico paulo doacon- 
dons et Rolutus; apcrtura circularise parva: peristoma simplex ; 
operculum album, nueleo nigrescent©, lo\ iter concavura, anfrao- 
tibiiB ungustis oircitor 8 oblique striatis. 

Diam. maj. 5 uitlHm., min. 4, alt. 3J ; nportura 2 lata. 

I Jab. Bongao. 

Tn form this species resembles G . pmillus, Sowerby, a 
Philippine form, and C . Unitua , God win-Austen, from 
Borneo. It also agrees with the latter in the habit of coating 
its surface with earth. It is, however, a smaller species than 
either, and differs from them in having spiral sculpture not 
only upon the apical whorls but also upon the rest. The 
mud- or earth-coating is produced into two keels, one around 
the upper part of the body-whorl and the other below the 
middle, giving it a quadrate appearance. 

16. Cyclophorus philippinaru?n 9 Sowerby, var. 

Cydophorm phiUpmnarvm, Sow. Tlirniurus, voJ. i. p. 125, pi. xxix. 
figs. 205-207 ; Ueovo, Conch. Leon. 01 ^ b ; Kobelt, Hamper's 
Uoiaau 1m Arch. Philippine, Landdoclwelsclmocken, }>1. iv. figs. 24,25. 

llab . Bongao and Sibutu. 

The shells from the above localities belong to that form 
which has been named O m Sowerbt/f by Hidalgo (Jonrn. de 
Conch* 1888, p. 80). They include two varieties ; the pale 
form accords with Hidalgo’s var. y, and the dark examples 
correspond closely with his typical form. 

17. Alycams CiTcisus, Mollcndorff* 

Aktmw exmw, Mdllondorff, Jahrbuch deutsrb. rnal. Ueaoll. 1887, 
p. 287. 

IIah* Bongao ( Mollendorf ). 

This species was not obtained by Mr. Everett. 

18. Leptopoma atricapillum , Sowerby. 

Q/dottomct atricapillum, Sow. Theft, Couch, vol. i, p, 137, pi. xxx. 
figs. 230, 281. 

Leptopoma atricapillum, Itaevo, Coach. lean. figs. (> a, b ; Kobelt in 
Samper's Jtoisen im Arch. Philippften, pi. vii. tigs 0, 7. 

Uab . Bilatan, Bongao, and Sibutu. 
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There are three varieties from those islands, hut they all 
occur on Bilatan:— 

1. Of a pale horn-colour, variegated with light brown 

wavy markings; poripherial keel pale. 

2. Coloured like no. 1, but marked with a distinct infra* 

peripheral brown zone. 

3. Of a uniform dark chestnut-colour, excepting the central 

keel and the peristome, which are white. 

The two latter varieties wore only obtained at Bilatan by 
Mr. Everett, and variety 1, met with at Bongao and Sibutu, 
was also fouud at Bilatan. 

19. Lcptopoma vttreum , Lesson. 

Leptojxnna vitrewn, Jlklalgo, Joum. do Conch. 1888, p. 9], 

Flab. Sibutu, Bongao, and Bilatan. 

The examples from these islands are rather small in com¬ 
parison with specimens from the Philippines and other 
localities, and they arc separable into five colour-varieties. 
The uncoloured form was not met with. 

20. LagooMlus quinqueliratua, Mbllendorff. 

(PI. IV. figs. 10, 10 a.) 

Laqoekilus quinqueliratua, MollondorfT, J&hrb. doutsch. mat. Gosell. 
1887, p. 288. 

Hdb. Tawi-Tawi, Bongao, Sibutu ( Everett ); Bongao 
( Mollendorff ). 

21. Pupina ottonis, Dohm. 

Papina ottonis, Cohrn, Soworby’s Thesaurus, Pupinidm, pi. ill. fig. 26; 
lteevo’s Conch. Icon. vol. ix. pi. iii. fig, 26 j Kobelt in Semper'* 
Jteisen im Arch. Pkilippinon, pi. vii. fig. 19. 

Hab. Bongao and Tawi-Tawi. 

Some examples are entirely devoid of colour, being quite 
pellucid, but others are of the normal bronzy-brown tint. 

22. Diplommatina Boebeleni, Mollendorff. 

(PI. IV. figs. 11, It a.) 

Diplommatina Moebeleni, Mollendorff, Jahrbuch doutsch. mal. Gesell. 
1887, p. 287. 

Bab. Bongao (Everett ant'M'dllendorff ), 
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23. Hdicina Martensi , Issel. 

Itfllmna Martmui, Issel, Ann. Mur. storia mit. Genova, 1874, vol. vi. 
n. 441, pi. ^h iigs. 25; Mollendorft, Jahrb. deutscli. xnal. (Jcsell. 
1887, p. 280. 

Hob. Tawi-Tnwi, Bongao, and Sibutu (Everett ); Bongao 
(MoUendorff ); Labuan (hsel); Barit Mountain, N. Borneo 
(Everett). 

I urn inclined to think that this so-called species is merely 
a dwarfed form of the Philippine II. polita , Sowerby. The 
specimens from the Tawi-Tawi group are small, like Bornean 
examples, and all of them, with one exception which is 
uniformly yellow, have a white band beneath the suture. A 
similar style of coloration occurs in some of the Zebu speci¬ 
mens of polita . The opercula of both forms are similar in 
colour and sculpture. 


24. Ilelicina lazavus , Sowerby. 

Ifahciva lawrM) Sow. The*. Conch, i. p. 11, pi. ii. fig. 91, vol. iii. 
t>. 295, pi. cclxxviii ligs. 44 4, 445; (’ouch (eon. figs. 20fc a, h ; 
rfoiffer, Ooneh.-Cnb. p. 58, pi. vii, jhg-s. 18, 19. 

Ilab. Bongao and Sibutu. 

All the examj>les from the above localities are coated with 
earth, which at the periphery forms an acute jagged keel. 
No mention is made by Sowerby or Pfeiffer of this charac¬ 
teristic j but in the type specimens from Luzon, which 
have been cleaned, traces of earth are visible. II cyrlopoma 
of Mollcndorff and a few other species have a similar habit of 
agglutinating earth to the surface of their shells. 

25. Udicina contermina (Semper), Kobelt. 

(PI. IV. figs. 6, 6 a.) 

JleUctm nmtmmna % Kobolt. Soinpt-frt Koiften ini Arch Philippi non, 
LamldockelMcbuooken, p. 79. pJ. \ii. lig. 92. 

Jfab. Sibutu and Bilatan. 

The majority of the specimens collected by Mr. Everett 
were obtained at Sibutu, only six examples coming from 
Bilatan. The colour of this species is variable. It may be 
uniformly lemon-yellow or pinkish red, with the exception of 
the keel which is whitish, and a narrow reddish or brown 
zone beneath the Carina occurs in many specimens. 
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EXPLANATION OF PLATE IV. 

Fig. 1. Maerochlavnys angulata. 

Figt. 2-2 ft. Trovhonanina boiujnoennis. 

Fig*. 8,8 a. irefu (Ptccfi tropifi) njuattmH/era. 

Figs. 4,4a. - ((Vikmtis) abutumwu. 

Fig. 6. Cochloetylu ( Cortina) agrota, vat. 

Fuin. (i, fi a. Hclinna confirming. 

Fig. 7. Qycloht', iiitwmu*. 

Figi. 8,8 a. —— bongaoemi*. 

Fig*, fi (1 a. Amphidromw m/icufifcrtui. 

Fign 10,10«, Lngochilu* qiiiuintchratm. 

Figs. 11,1 la. Diplommaftna Moebdeni. 


V .—On the Dentition of Pella Bumupi, Mehill and 
Ponsonby. By Hunky Sutek, Christchurch, New Zealand. 

[Plato V. B.1 

Some time ago Mr. J. H. Ponsonby kindly sent/ me a number 
of Hclicidse trom South Africa, and, on carefully examining 
them, I was astonished how some of them showed distinct 
relations to forms from New Zealand. Fortunately there was 
one specimen of Pella Bumupi , M. & P., in which the dried- 
up animal was left, and, after proper treatment, I succeeded in 

f itting it out of the shell, leaving the tail well preserved, 
n preparing jaw and radula great care was used, as those 
parts of the mouth are often exceedingly fragile when the 
animal has been dry for a long time. The mounting of the 
radula was successful, hut the jaw broke in several piecos, 
without, however, impeding the study of its detail structure. 

Jaw (PL V. B. fig. 1) arcuate, folded in about twenty 
vertical plaits, which are about five times longer than broaa, 
and strongly transversely striated. Between the plaits A 
small transparent interstice is left. Cutting-margin broadly 
indented. 

Badula (fig. 2) tongue-shaped, consisting of numerous 
transverse straight rows of teeth, 20—1—20, of which five or 
six may be taken as laterals. 

Central tooth quadrangular, slightly longer than broad, 
rounded in front; reflexion tricuspid, the median cusp 
reaching almost to the posterior end of the base; the side 
cusps short, sinuated at the outer sides; median cutting-point 
well developed, extending a little over the next row of teeth; 
the side cutting-points minute. 

Laterals very much like the rhachidian, the median and 
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{be inner side cutting-point increasing slowly in sizo, and the 
former being slightly directed towards the central tooth. 

A number of intermediate teeth show a gradual reduction 
of tire reflected portion from tricuspid to bicuspid, the median 
cutting-point and, more especially, the inner cutting-point 
increasing in length. 

Marginals quadrangular, much broader than long, triden- 
tate, the median dentide being the strongest. The eighteenth 
tooth sometimes with four denticles; the last with one only, 
rudimentary. 

Animal ,—Tail rounded, slightly tapering, with a mucous 
tail-gland. There is a pedal line ana diagonal grooves on 
the sides of the foot. 

Note.—I also examined the dentition of Yitrina Uudsonioe , 
Benson, from South Africa, which proved to be a Helioarion , 
as I anticipated. 


VI .—Preliminary Notes on the Relation between the Iloli- 
cid© of New Zealand , Tasmania , and South Africa. By 
Henry Suter, Christchurch, New Zealand. 

Before entering upon the subject in question it will be neces¬ 
sary to say a lew words as to the present classiiicatiou of the 
New Zealand Helicidte, which will be more or less now to 
most conchologists. In the “ Reference List of the Land 
and Freshwater Mollusca of New Zealand ” (Proc. Liun. Soc. 
N. 8. W. (2) vii. p. 633) Mr. C. lledley and the writev 
classed the Helices under Zonitidai, induced by the characters 
of the animal—clavato eye-peduncles, distiuct pedal line, 
diagonal grooves on the foot, and mucous tail-gland in many 
of them$ but, in accordance with Mr. Q. A. Pilsbry and 
Hr. von Ihering, I am now fully convinced that the New 
Zealand Helicidae are really jmadoconitoid mollusks. 

In 1892 I sent a collection of New Zealand land-shells to 
Mr. H. A. Pilsbry, and the result was lus article “ Observa¬ 
tions on the Helices of New Zealand,” published iu 1 Nautilus ’ 
(vol. vi. no. 5, p. 54). With regard to the numerous genera 
recognized by New Zealand conchologists the author says 
u These sections or subgenera are founded upon various modi¬ 
fications of the shell or jaw, but they have not sufficient diatinet- 
ness to rank as genera, unless we understand that term in a 
much more restricted sense than it has been used by the 
majority ot conchologists or zoologists generally.” He unites 
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the genera which formed my family Phenacohelicidre (Trans. 
New Zeal. Inst. xxiv. p. 270) in one ghnus, Oerontia, estab¬ 
lishing, amongst others, a section Calymna , Hatton, for the 
species formerly placed in the genus Amphidoxa, Hatton <(not 
Albers), and suogenus Calymna , Hatton. For these shells, 
however, the name of Flammulina had been proposed in 
1873 by von Martens (‘ Critical List of New Zeal. Moll.’ 
p. 12), and was adopted by Mr. C. Hedley and mvaelf in our 
“Reference List” (l. c. p. 643). Oerontia should therefore 
be replaced by Flammulina as a generic name, the former 
dating from 1883. 

Later on Mr. H. A. Pilsbry published his “ Preliminary 
Outline of a new Classification ot the Helices ” (Proc. Acad. 
Nat. Sci. Philad. 1892, p. 387 &c.), in which ho unites all the 
sections of his former genus Oerontia (including Endodonta , 
Charopa , &c.) in one large genus Endodonta (l. c. pp. 401, 
402). With this I cannot agree. Mr. H. A. Pilsbry was 
under the impression that the New Zealand Endodonta and 
Charopa possess a mucous tail-gland, which is not the case. 
I do not attach very great importance to the prcsonce or absence 
of the caudal gland, as we really do not know its truo signi¬ 
ficance; but in the mollusks classed under Flammulina 
the jaw is always stegognath, tho radula is more or less 
pseuuo-ssonitoid, and, besides, a mucous tail-gland is always 
present; whilst in Endodonta and Charopa the jaw is only 
striated, the radula is much more helicoid, aud there is no 
caudal gland. Moreover, according to the geographical 
distribution os now known to me, the two genera flammulina 
and Endodonta (including Charopa) belong to two different 
types— Endodonta being of Polynesian , Flammulina of Ant¬ 
arctic origin. In New Zealand the Endodonta stock has been 
immigrating from tbo North, the Flammulina forms from the 
South and perhaps from the West and Hast also, or the latter 
may have spread from New Zealand. 

These are the reasons which induce me to separate 
Flammulina from Endodonta, thus forming two well-defined 
genera. 

Following chiefly Mr. H. A. Pilsbry {l. o. pp. 401-403) 

1 now propose the following classification of the New Zealand 
Helicidm s— 

Group Haptogona. 

Genus 1. Flammulina (y. Martens, 1673), Suter. 

Sect 1. Flammulina, you Martens, 1878, s. str. (<* Amphidoxa, Hutton, 

not Albers). Type; l'\ emprmiwluta, lieeve. 
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Subsect. Uai.ymna, Hutton, 1884. 

« Type: C. costnlata, Hutton* 

Sect 2. Gkbqntia, Hutton, 1883. 

Type: G. pcmtherina, Hutton. 

Sect. & Phacussa, Hutton, 1883. 

Typo: P, hypopolta, Pfeiffer, 

Sect 4. Thebasia, Hutton, 1884. 

Type: T. ctlmdc , Gray. 

Sect, & IVnmiA, Hutton, 1884. 

Type: P. crmtda, Hutton. 

Sect 6. PitcnaoohriiXX, Sutor, 1891. 

Type : P piluta , Keovo. 

Socfc. 7. Ablodiscus, Pilsbry, 1892 (saPsyra, llutton, 1884, not Stal, 
187C). Type: A. dimorphus, Pfoiffor. 

Sect 8. ScrmiiA, Piiabry, 1892 (a&Pattdtym, Sutor, not Strobol, 1879). 

Typo: tf. ids, (Jray. 

Boot. 9. Thalassoiielix, Pifehry, 1892 [= Thulassia, Hutton and of 
Albers), not Thalama, Chevrolet, 1831 (Ooloopt)J. 

Typo: T, zdandU?, Gray. 

Genus 2. Endodonta (Albers, 1850), Sutor 

Sect. 1. Endobonta, Albers, 1850, s. str, {+Pity$, Pease, not Deck). 

Typ°: E. IamaUot>a, Furuasac (Hawaii). 

Subsect. Ptychodon, Ancoy, 1891 (»Uuttom Ua> Sutor, not 
Pfcifi'or, =s Maorvxna, Sutor, 1891). 

Typo: it kioda, Hutton. 

Soot 2. UttAJEtOPA, Albers, 1800 (as Eimphcarta, Mousson, MS.). 

Typo; V. coma, Gray. 

(a) Subsect Tksskbabia. iiuttger, 188 L. 

Type: T. nuuofieclcmdua, PfoilTei. 

(b) Subsoct. AicecimoDOMUs, Pilsbry, 1892 (« Thera, Hutton, 

1884, not Stephens, l&U). 

Type: A. stipulatm, Hoove. 


Group Folypl&cognatha. 

Genus Laoma (Gray, 1849), Pilsbry, 1892. 

Scot. 1. JLaoma, Gray, 1849, a. atr. 

Type: Z» kmonim , Gray. 

Sect 2. PattixaiffAXHUS, llutton, 1883. 

Type: P. Maria, Gray. 


We can now proceed to the investigation of the Tasmanian 
lancUmollnscaii fauna. Having for several years regarded the 
Tasmanian Helices as nearly allied to those of New Zealand! 
1 was much pleased to find that Mr. H. A. Pilsbry held a 
similar opinion with regard to Patula, Paryphanta, Rkytida, 
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&c. (‘ Nautilus/ L892, vi. p. 67). On looking through my 
collection of Tasmanian land-shells I fortunately found many 
specimens containing the dried-up animal, and these I decided 
to sacrifice to enable me to examine the dentition. Moreover, 
a short time ago Mr. W. L. May kindly assisted me by for¬ 
warding some living snails irom Tasmania. 

In giving the classification of some of the r lWttanian 
land-shells, 1 wish to point out that it is based ou the den¬ 
tition ns well as on the shell-characters. The descriptions 
and figures of the dentition of the species will be published 
occasionally. The dentition of the following thirty-two 
species was examined:— 


Genus Ft.amiviui.ina (y, Mint.), Buter. 
Beet. Fjlammuuna, von Marions, s. atr. 


fl) F, Jungermaunieo, Fetterd, (8) F. Luckmani, Brazier. 

[2) F, sitions, Cox. 

Beet, Gehontia, Hutton. 


(4) G. albanonsis, Coe. 

(0) 0. Stanley ensis, Fetterd. 
(0) G. Legnuidi, Co* 

(7) G. Marehiaumo, Cox. 

(b) G. dieinenensis, Cou. 

(0) G. gadenais, Coa. 


(10) U. tasmaniao, Cor. 

(11) G. subrugosu, Brazier. 

(12) G. Matkiunu). Fetterd. 
(18) G. Macdonald), Cox. 
(11) G. Bassi, Brazier. 

(10) G. tamarensib, Fetterd. 


Sect. PuAoirssA, Hutton. 



I\ Bftveni, Fetterd. (18) 1*. Hamilton!, Cux 

V. Stepbensi, Cox. 

Sect. Allojdiscus, Pilsbry. 

(10) A. limula, Cot. 


Beet. TuALAfeSOiiiiLix, Pilsbry. 

(20) T. Fordei, limner. 


fc Genus Endodqnia (Albers), Butor. 

Sect. Ohauopa, Albers. 

(21) C, antialba, lieddome. 

Genus Laoma (Gray), Pilsbry. 

Beet. PimiXGNATifus, Hutton. 

(22) P. Weldii, Tcmvm-JVovds. (20) P. pictilis, Tate. 

(28) P. ctesus Vo.k . (27) P. inpaenais, Fe tim'd. 

(24) I\ Henryana, Fetterd. (28) 1*. Iiaili, Cox, 

(20) P. fumeauxensis, Ft Herd. (20) P. llobarti, Cox. 

Genus Rhytiba, Albers. 

(80) R. Sinclairi, Pfeiffer. (81) It. ruga, Cm 

Genus Rhxnjba, Hutton. 

(82) R. nelsonensis, Bremer. 
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It is a most astonishing tact how close the relation between 
tho Tasmanian and New Zealand molluscan fauna really 
ify tnor<? so than I ever anticipated. Of nine section* of 
the genus Ffammulina occurring in New Zealand, five are 
represented in Tasmania. Most remarkable is the prepon¬ 
derance of Gerontidy a section represented in Now Zealand 
by two species only, and of Phruynathu *», which is also well 
represented in New Zealand. A very striking feature is the 
almost total absence of Endodonfa f the Polynesian element, 
there being only one species of Eudodonta , s. sir., and one of 
Charopa known horn Tasmania. ]thy tula is more abundant 
in Tasmania, whilst llhenea is represented by two species in 
each country. 

With legard to the ielation between the land molluscan 
fauna of New Zealand, Tasmania, and South Africa, I 
do not know much at present; yet the little knowledge 
available seems of great importance. The genus sErope 
is no doubt nearly allied to llhytida ; but the most 
important fact has been brought to our knowledge by the 
examination of the dentition and part of the animal of 
Pella Burnupiy M. A P. The aut lions of this species state 
that it is of allied character to P. bisculptay Benson, the typo 
of Pellay and the dentition given may therefore be taken as 
typical for the section or genus. I have studied the dentition 
of most of the New Zealand land and freshwater shells, and, 
as shown above, of a good many from Tasmania, and 1 
may therefore be allowed to give my opinion as to the 
systematic position of Pella Burnupiy M. & P., aud Pella 
generally. I have not the slightest doubt that it must be 
classed under Ilaplogona next to Ffammulina. 

The dentition and part of the animal winch 1 was able to 
examine closely resemble those of Flammulina } s. atr., and 
Gerontia from New Zealand aud Tasmania; and I think that 
the South-African genus Pella belongs to the Antarctic mol- 
iuscan fauna, which no doubt dates back to the Cretaceous 
period at least. 

There are other South-African land-shells which seem 
to me to be more or leas closely allied to forms from New 
Zealand, and I hope to obtain the animals for examination, 

[With regard to the genus Pdta , as alluded to in tho above 
article, wo would refer our readers to tho remarks tnodo by 
Mr. Pilsbry in tho ' Manual of (Jonchologyf voi. viii. pp. 133 el seq .— 
Eds. 4nn. $ Mag . Nat . Hist] 


Ann. cfe May. N. Wet. Ser. 6. Vol, xiii. 


5 
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VII .—The Anatomy and Description of a new Species oj 

Arid). By Walter E. Collinub, Mason College, 

Birmingham. 

[Plato V. A.] 

In July last 1 received from Air. E. W. Swanton, of Bratton 
St. Maur, Wincantou, a series of slugs collected on a lawn at 
Wainsgrovo, Somersetshire, amougst wliich 1 noticed a small 
Avion, which 1 informed Mr. Swanton was a young example 
of Avion empiricorum , For. On a closer examination, how¬ 
ever, 1 was struck by the active way in which it crawled 
about, the flatness of the back, and the manner in which it 
elongated itself. After a few days it was killed by drowning, 
and preserved in alcohol. Not until now have 1 been able to 
make an examination of it internally, and it is at once evident, 
from the fully developed condition of the generative system, 
that it is an adult slug, and from the morphology of the same 
it can no longer be referred to A . empiricorum . 

Although J am acquainted with most of the members of 
this genus and its allies, I am not aware of any species that 
approach at all neai to the one described below. I mention 
this as, being described from only a single example, and 
collected in a garden, it might possibly have been introduced 
in the roots of foreign plants. Mr. Swanton has so carefully 
worked the slug-fauna of Somersetshire, that 1 am somewhat 
surprised he has not met with this species before. I have 
examined all previous consignments of small Arions which he 
has from time to time sent me, but find nothing approaching 
it amongst them. 

Avion clongatm , sp. n. (PI. V. A. figs. 1-4.) 

Head and tentacles blackish, the latter slightly lighter than 
the head. Centre of mantle maiked with a pyriform mass of 
deep black, bounded on either side by a narrow yellowish- 
grey line, below by a deep black band which gradually shades 
off into a yellowish grey. Whole of dorsal surface a deep 
black, bounded, like the mantle, by a yellowish-grev line, 
then a deep black band, which shades off into a yellowish 
grey. Foot-fringe yellow, with sepia lmeoles. Sole 
yellowish; lateral planes distinct from median plane, which 
lauer is marked in a dendritic maimer and slightly lighter in 
colour, ltugss large and flat. Respiratory orifice distinct. 
Keel absent, the back being almost flat. Length alive 24 
millim.; length in alcohol 15 millim.; length of mantle in 
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alcohol 5 millim.—Externally the slug somewhat resembles 
certain young forms of A, empirtcoruin , Fdr., and forms of 
A* Jtortensisy F 6\\ ; its structure, however, is very different. 

Having so far only been able to obtain a single example, I 
have deferred an examination of anything but the generative 
organs. As soon as further specimens come to hand I will 
describe the nervous and digestive systems, <frc., which seem 
interesting. 

There are two vestibules, an uppei and a lower. The 
lower portion ot the vas deferens—the sperm-duct ( 4< Pafro- 
ncnstrcckc ”)—is characterized by an abseuce of any ring-like 
swelling at its lower end, a feature very common in the hor - 
tennis group oi Arions. Theie is no differentiation between 
the sperm-duct and the vas deferens, the one gradually 
passing into the other. Theie is only a very small duct to 
the receptaculum seminis, which is an elongated sac-like 
body. The free oviduct is exceedingly large; it passes from 
the upper vestibule as a broad tube, and at about a third of 
its length dilates into a sac-like body, and is then continued 
for a short distance as a tube, anti opens into a pouch-like 
portion, which makes n turn towards the upper vestibule and 
is continued as a broad tube, which higher up becomes con¬ 
stricted and passes into the oviduct proper as a fine tube. 
Attached to the base of the pouch-like portion of the tree 
oviduct is a short broad retractor muscle. 


EXPLANATION OF PL VTK \ A. 


lug. 1. Arum elongatm. 

Fig. 2. Lower portion of tlu generative orpine 
Fig, it. Kugie ironi dorsal surface of the bud\. 

Fig. 4. Portion of sole of foot, showing lateral and median planes. 


l. p. lateral piano of foot-sole. 
Lv. Lower vestibule. 

m. p. Median piano of foot-solo. 
os. Oviduct. 

pr. Prostate. 


r.m. Hextractor muscle. 

r. s, ltocoptaeulum sominis, 

s. d. Sperm-duct. 
v.ti Vas deferens. 


VIll .—Descriptions of Two new Species of Macroscelidos. 
By Oldfield Thomas.' 

In attempting to determine an elephant-shrew of the genus 
Maoroscmdes brought by l)r. J. W. Gregory from East 
Africa, specimens already in the Museum ot the two following 
Bpecies have been re-examined and prove to ueed description:— 
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Jilaoroscelidcs t fusoipes } sp. n. 

Most nearly allied to M. Irachyurm , Boc.*, with which it 
agrees in size) ami proportions. General colour above deep 
rufous chestnut, sides paler rufous; under surface white, the 
hairs slaty grey basally as usual. Eyes less completely sur¬ 
rounded by white than usual, the white superciliary streak 
being only represented by an isolated spot anteriorly, while 
there is no white at all between the eye and ear, the fur here 
being pale brown, a shade lighter than the general colour of 
the head ; the white streak beneath the eye, however, runs 
along the whole lower border of tin* orbit, ending below the 
posterior canthus. Lips and chin white. Ears of medium 
length, laid forwards in a spirit-specimen they just reach to 
the anterior canthus of the eye: metatragus f of very peculiar 
shape, being twisted backwards on itself almost as in the 
Chiroptcrous genus Nyctern, its substance much thickened, 
so that it is almost spherical; anterior and outer margins 
evenly rounded, posterior sharply ami angularly concave; its 
rounded terminal part thinly clothed with fine scattered hairs, 
almost too small to be seen without a lens. 

Proximal portions of arms and legs coloured like the body ; 
anterior surface of wrists and uppersides of hands and feet 
soft brownish fawn. 

Tail short, thinly haired; its hairs above brown, below 
white. 

Dimensions of the type (a somewhat immature female in 
spirit):— 

Head and body 102 millim.; tail 7G; hind foot 27*; ear 
from notch 19. 

Skull: basal length 80, greatest breadth 17*3, interorbital 
breadth 5'6. 

I Jab * N Momma, Niam-Niam country (about 5° N. and 
27° 30' E.). Coll. F. Bohndorff. 

Type : B. M. no. 84. 5. 1. 6. 

Although the only specimen of this species is young, 
having still its milk-dentition in place, its characters are so 
well marked that 1 have little hesitation in describing it as 
new. By its shoit feet and tail it is readily separated from 

4 .T. Sri. Lisb. ». p. 27, 1882; (2) i. p. 24.1880. 

t By this name, an in tho * Catalogue of Marsupials,’ I designate the 
wnall fleshy or membranous protuberance placed within tho concavity of 
the oar-conch. It is probably homologous to what is generally called 
tho “ tragus ” in the (Jhiroptora; but as it certainly does not correspond 
in position with the human tragus, I prefer now, as then, without pro- 
judging tho case of the bate, to use in other instances a name which does 
not suggest an incorrect homology. 
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all ^ other species except M. brachfvruft ; and from this, to 
which it is no doubt most nearly allied, it differs in its pecu¬ 
liarly twisted and more thickened metatragus, its richer 
rufous coloration, its less white-ringed eyes, and in its 
brownish hands and feet, M. brachf/vnm (like all the other 
species of the genus) having the latter pure white. 

MacrosccHdss pnlcher , sp. n. 

Most nearly allied to M. rufexcens *, Pet., to which I 
doubtfully referred it in 1890 f, but distinguished by its much 
greyer and less rufous coloration. General colour of head 
ancf body soft fawn-grey, ratliev more rufous in the nuchal 
region, darker along the centre of the hack, paler along the 
sides, altogether not very dissimilar to that shown in the 
pinto given by Knot of Ins M. Revoili j. Arrangement of 
eye-markings much as in M\ rvfpscenR, but the superciliary 
line is partially interrupted posteriorly, while the fur at the 
large postero-inferior interruption is nearly black instead of 
rufous. A large patch at the back of each car pale rufous. 
Metatragus apparently as in M. rujhcem , L e. thin and mem¬ 
branous, about as long as broad, with evenly rounded margins; 
but without spirit-specimens an exact description is not 
possible. Outer surface of ears brownish fawn. Whole 
under surface of body pure white, the bases of the hairs grey. 
A prominent gland present in the sternal region. Upper 
surfaces of hands and feot also pure white. Tail long, 
brownish above, whitish below. 

Skull and dentition apparently quite as in M\ rnfescens , 
except that the upper canines and anterior premolars are 
slenderer and less distinctly bicuspid; without further mate¬ 
rial, however, T am not able to say whether even this 
difference may not be due to age. 

Dimensions of the type (an adult skin, female) 

Head and body 125 millim. §; tail 108; hind foot 
(approximate) 31. 

Skull: nasals, length 12‘2; interorbital breadth 6*2; 

S ilate, length 18*2 ; length of upper tooth-row 17*5, of lower 
tto 16. 

Ihb. TJsambiro. south of the Victoria Nyanza. Collected 
and presented by Emin Pasha. 

Type\ B. M. no. 90. 6. 8. 10. 

* MB. Ak. Burl. Ift7ft, p. 19ft, pi. i. 

t P. Z. 8. I860, p. 440. 

X feevoil’s ‘Fauoo at Flore dea Pays (Jonmli,’ pi, i., 1882 . 

Ill IT ** dimensions in the fioHh, (i lotal length 261 ; tail 
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Emin says of this animal:— w 1trick nigerrima. This single 
specimen found among the high dry grasses. Euns like a 
Gerbillc. Native name 1 Gosso/ ” 

Further examination has convinced me that my reference 
of this specimen to M. rufescens was incorrect, and that the 
considerable difference in the general body-colour is of suffi¬ 
cient importance to distinguish the two forms. 

Dr. Gregory’s specimen of Afacroscelidcs , above referred to, 
obtained by him at Kibwezi, British East Africa, is itself of 
some interest, as, occurring in the neighbourhood of the 
original locality of M. rufexcenx, it differs from that animal 
in being of a uniform dii ty slate-colour below, with nearly 
or quite obsolete face-markings, and of a generally muen 
darker tone of colour. In all other respects, however, it 
appears to be identical, and I am therefore disposed to 
consider it as being possibly a melanistic example of M. rufes- 
eentt, as its coloration seems so abnormal. Should this prove 
to be the case, it increases the probability, already suggested 
by Huet *, that Peters’s M. fusciis , coloured somewhat simi¬ 
larly, is also founded on a melanistic individual of tiro ordinary 
Mozambique form. The dental peculiarities of M. fusern, as 
described by Peters, seem merely to be due to his having 
mistaken milk for permanent teeth. 


IX .—On a new Specie* of Armadillo from. Bolivia. 

By Oldfield Thomas. * 

The British Museum owos to the kindness of the well-known 
naturalist Prof. W. Nation, of Lima, a specimen of an arma¬ 
dillo belonging to the restricted genus Dasypus, but not refer¬ 
able to any of the previously known species of the genus. 

I would propose to term it, in honour of its donor, 

Dasypus Nations, sp. n. 

Intermediate in size between D. viillosus, Desm., and 
D. velleroms, Gray f, to the latter of which it is probably 
most nearly allied. Cephalic shield very broad and short, 
its breadth slightly exceeding its length; its scales pro¬ 
portionally large, smooth, and but little sculptured, their 

* T. c . p. 10. 

t P. 55. B. 1865, p. 876, pi. xviii. (animal); IJaad-l. Edentates, p. 10, 
pi. v. figs. 1 & 2 (skull) (lH/.'l), 



Armadillo from Bolivia. 71 

number just about 100: first nuchal row consisting of 11 
scales and extending quite from ear to ear; second row, as 
usual, forming a complete collar extending from shoulder to 
shoulder and consisting of 28 scales. Fixed shoulder-shield 
consisting of three rows in the centre, the middle one of 
which divides laterally into four or five. Number of rows 
behind this to the tail 18, of which 8 or 9 appear to be 
movable. Central scale of the seventh row from the end 
perforated. Fifth body-row consisting of 39 scales. 

Carapace thinly clothed with long scattered hairs, from 1 
to 3 inches in length, of a pure white colour. Underneath 
and between these there are shorter and more numerous brown 
hairs, which, on the medial line of the back and on the pelvic 
shield, are in the majority, while on the flanks the longer 
white hairs are most numerous. Limbs and belly thinly 
clothed with whitish or pale brownish hairs. 

Ears naked, black, somewhat elongate, their leugth about 
equal to half that of the cephalic shield. Tail imperfect, its 
proximal portion very thinly haired, almost naked. 

Skull only represented by the muzzle, but this, like the 
cephalic shield, is of unusual proportionate breadth; nasals 
large, boldly expanded in their posterior hall. Anterior 
tooth, as in typical Dasypus } implanted in the prcmaxilla, 
just anterior to the suture. 

Dimensions of the type (an adult skin):— 

Head and body, length in a straight line 268 millim., over 
the curves 350; cephalic shield, length 60, breadth in a 
straight line 61, over the curve 71; transverse length of first 
nuchal band (straight) 47; car-length (approximate) 30: 
length of middle body-band, following the curve, 230; hind 
foot, length without claws (approximate) 52. 

Skull: nasals, length 26*3, breadth anteriorly 7, at nar¬ 
rowest point 6*1, at broadest point 12*6; breadth of anterior 
nasal opening 8 # 4; anterior tooth, distance from nasal 
opening 9; bieadth of palate between anterior maxillary 
teeth 7 # 6. 

Bab. Orujo, Bolivia* 

This new species differs from I), vdhroms in its con¬ 
siderably larger size, much broader cephalic shield, longer 
ears, less amount of hairiness, and, in the skull, in the much 
broader muzzle and nasal opening and in the larger and 
(posteriorly) more widely expanded nasals. All these 
characters, and its equally inferior size, will also readily 
separate it from the common hairy armadillo, D. viUosus, 

One other described species needs some reference here, 
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namely Fitzinger’s “ Ormtophraotua brevirostria ” * (later 
Dasypkractus breoiroatria f), said in one place to come from 
Chili and in another from Bolivia, and which, although the 
describer himself considered it the same as D. vellerosua , 
might have been really the present form. The type of the 
species was at one time in the Vienna Museum; but my 
friend Dr, von ljorenz kindly informs me that it is no longer 
there, and we are therefore reduced to Fitzinger’s description. 

Apnit from his own recognition of its identity with />. velle- 
rosus (over which he unjustifiably claims priority), this 
description, and especially the dimensions given, prove con¬ 
clusively that it really was the smaller southern form, of 
which tlic British Museum, besides the type from Santa Cruz 
do la Sierra, Bolivia, possesses an immature example from 
Chili. We may therefore dismiss the name brevirostria as 
altogether synonymous with vellerosua. 


X .—A small Contribution to our Knowledge of the Scorpions 
of India. By R. 1. Pocock, of the British Museum 
(Natural History). 

Family Bcorpionid®. 

Scorpio bengalemis (0. Koch). 

Since giving a few brief notes about this scorpion in my 

S ipcr upon the Indian species of Scorpions (J. Bombay Nat. 

ist. Soc. vol. viii.), I have come across three other examples 
of this species, which show that it attains to a greater size than 
C. Koch’s type. These specimens are of a veiy deep green 
throughout. The following measurements will show the 
dimensions and the sexual characters of two of the speci¬ 
mens :— 

? .—Total length 127 millim., of carapace 19, of tail 63; 
length of palp 71, of hand-back 15, of movablo digit 19 j 
width of hand 15, of brachium 7’8. 

<? .-—Total length 113 millim., of carapace 16*5, of tail 60, 
of palp 79, of hand-back 16, of movable digit 19*5; width of 
hand 12, of brachium 7. 

* SB. Ak. Wien, xlii. p. 384,1801 (descr. nulla), 
t Op. cit. lxjv. Abth. i. p. 264, 1871 (descr. orig.). 
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Scorpio cwsar, C. Koch. 

The specimen ticketed u Ceylon ” in the Mnsoum collection, 
which I identified in the * Bombay Journal/vol. viii.,as S.emar, 
proves to be an abenant example of S. ofricanus (Linn.). 
The locality Ceylon, which I have very little doubt is erro¬ 
neous, put tno off the track of its accurate determination. 

Two other scorpions in the collection, which I now refer 
to S, wear, are nearly related to S moqaceplmhn^ but may 
be recognised from it by having the hand wider, more convex 
above, and with its inner edge much more strongly convex; 
moreover, the keels of the tail are strongly denticulate, very 
much as in S* ftengafemis. 

The two examples give the following measurements in 
millimetres:— 

£ (in alcohol).—Total length about 125, of carapace 18, 
of tail 63; width of brachiurn 7*5, of maims 17*8; length of 
hand-back 13, of movable digit It). 

? (dry).—Total length 91, of carapace 15*5, of tail 52; 
width of brachiurn 6, of man ns 15; length of hand-back 10*5, 
of movable digit 15. 

Judging from these two specimens, both of which are from 
Ceylon, the sexes do not differ appreciably with regard to 
length o£ tail or of palpi. 

Scorpio Phipsoni , Poeock. 

Scorpio PMjmniy Pocoelt, Journ. Bombay Not Hist. Soc. \iii pp, 307 

This species attains a far largor size titan 1 suspected when 
describing it. Since that time the Museum has received 
several examples from India (Miss Emma Phipson’s collec¬ 
tion) and one from the Bombay Presidency presented by 
Mr. N. Mastcrrann. The largest of these examples (a male) 
measures about 140 millim., of which the carapace is 20 and 
the tail 72, while the largest female measures (with the abdo¬ 
men distended) about 138 raillim., the carapace being 19 and 
the tail 63; in the male the palpi are very long, measuring 
about 90 millinn, of which the brachiurn is 22*5, the hand- 
back 19, and the movable digit 21, while the width of the 
hand is 15*5. In the female the palp is only 67, the brachiurn 
being 15, the hand-back 14*2, and the movable digit 19, while 
the width of the hand is 16. 

This species may be readily distinguished from S. mega - 
cophalu* of C. Koch by having the upper surface of the hand 
considerably more convex, the area above the keel being 
vertical, the inner border also more convex, and the posterior 
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lobe orach less strongly produced; also there is not such an 
elongate space on the proximal side of the first pectinal tooth 
as is seen in S. megaoephalua , the superior caudal keels are 
much more granular, tho vesicle is less globular, and the 
aculeus more abruptly curved in its distal half; and, lastly, 
although I have seen nineteen specimens of S. inegacephalu «, 
mostly from Ceylon, eight of which are males varyiug in 
length Irom about 95 to 122 milliin., yet none of them present 
any very marked elongation of the palpi; whereas of A’. Phip- 
8oni 1 have seen in the Museum collection eleven specimens, 
six of which are males varying in length from 92 to about 
190 millim., and they all present that elongation of the palpi 
that has been described. 

Immature specimens of the two species now under dis¬ 
cussion are, as might be expected, very difficult to recognize 
from each other; and in my diagnosis of the species I men¬ 
tioned two specimens in tho Museum collection from Madras, 
which 1 now believe to be referable to S. megacephalus of 
C, Koch. 


Hrorpio latimanus , sp. n. 

Colour castaneous, with yellow legs. 

Carapace finely granular laterally, the frontal lobes sub« 
granular and wrinkled; the anterior excision very shallow 
and the lobes consequently rather squared, almost as in 
Micepltoiius, longer than the first two caudal segments and 
half tho third. 

Tergites mostly smooth and polished, weakly granular at 
the sides, the last more coarsely granular laterally, hut scarcely 
carinate. 

Sternites smooth and polished, the last furnished with four 
distinct smooth keels. 

Tail short, only a little more than three times the length 
of the carapace, posteriorly narrowed, the first segment one 
third wider than the fifth (6:4); the third segment as long 
as wide, the fifth twice as long as wide; the superior keels of 
segments 1 to 4 smooth, subcrenulate on the fourth, the infe¬ 
rior keels well developed and also smooth, although roughened 
with punctures on the fourth, those on the first segment as 
strong as those on the second; fifth segment with its upper 
keels weakly denticulate; vesicle wider than the fifth seg¬ 
ment, serially granular beneath (aculeus fractured). The 
terminal fang of the immovable digit of the cheHeer® very 
long. 

Palpi robust; humerus granular and convex above, dentil 
culate in front; braohium smooth, snbeostate, not granular; 
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manus very wide, as wide as long, its inner border strongly 
arched, the inflation beginning abruptly at the base of the 
immovable finder, so that the angle thus made is scarcely 
larger than a right angle; the inner edge denticulate in front, 
smooth behind; the upper surface strongly convex exter¬ 
nally, where it rises vertically from the keel of the hand-back, 
covered with low anastomosing ridges and tubercles, which 
show a strong tendency to run into longitudinal crests in the 
external half of the hand; lower surface uearly smooth; length 
of the hand-back much less than that of the movable digit 
and much less than the width of the hand, which is a little 
less than the length of the movable digit; the immovable 
digit with a very distinct smooth keel upon it. 

Legs almost entirely smooth, the spines on the feet of the 
twx> posterior pairs 4 or 5 m number on each side* 

Pectines with 15 teeth on each side. 

Genital operculum elongate, cordate. 

Measurements in millimetres . — Total length (without 
aculeus) 72, of carapace 12\8, oi tail-segments 1-5 30*5; 
width of brachinm 4*6, of manus 11-5; length of hand-back 
7*8, of movable digit 12* 

A single dried (probably male) specimen, unknown locality. 

This species is so well marked tnat, in spite of the absence 
of locality, I have not hesitated to describe it. Its most 
noticeable features are—(1) A very shallow median excision 
and truncate frontal lobes on the carapace ; (2) the presence 
of four distinct keels on the last abdominal stornite; (3) the 
conspicuourfness of the anterior interior caudal keels ; (4) the 
very wide hand, with vertical external surface and very widely 
rounded inner edge. 

N.B.—Since the above was written the Museum has ac¬ 
quired from Mr. F. Moore a small collection of scorpions, 
which, in addition to the types of Scorpions tenuicauda and 
Cheer ku$ insigniS) contains a small (probably female) example 
of a Scorpio which appears to be referable to this species 
and is ticketed N. India.” This specimen agrees closely 
with the type in most of its features, but the carapace is more 
deeply and 'more characteristically excavated mesially and 
the last abdominal sternito is less conspicuously keeled. 
Moreover, the genital operculum is not posteriorly elongate, 
and there are 12-18 pcctinal teeth. 

Scorpio gravimanu8 9 sp. n. 

Colour ferruginous, legs piceous* 

Carapace as long as caudal segments 1 «f 2-h£ of 8, Smooth 
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above, weakly granular laterally, the anterior excision 
normally strong, with the triangular piece at the apex of it; 
distance between the anterior and median lateral eyes greater 
than that between the median and posterior. 

Terg ties w eakly granular posteriorly and laterally, the last 
with two nearly obsolete granular keels on each side. 

Stern ites smooth, the last only very obsoletely carinate. 

Tail about three and a half times the length of the cara¬ 
pace, robust, the sides of the segments convex in outline, the 
second segment as long as wide, the third longer than wide ; 
in segments 1-4 the superior keels are weakly granular, more 
strongly so on the fourth; the snpero-lateral keel merely 
subcrcnulate ; the infenor keels smooth, roughened with 
punctures, these keels on the first and second segments 
strongly and equally developed, the superioi and the lateral 
intercarinal space weakly granular; the fifth segment with 
denticulate inferior keels and the posterior lateral tooth very 
strong, the upper surface granular at the sides; vesiefc 
narrower and lower than the fifth segment, not very robust, 
serially denticulate beneath. 

Palpi.—Humerus lightly convex and sparsely granular 
above, the anterior and posterior keels strong and granular, 
the lowei and posterior surfaces smooth, the posterior-inferior 
keel weak; hrachivm smooth, except for a few small granules 
in front, longitudinally costate; manvs large, nearly the same 
shape as in o. megacephalus^ but w ith its inner border a little 
more convex and almost entirely smooth, the angle formed by 
the meeting of the inner border of the hand and of the 
immovable digit very obtuse and nearly evenly rounded, the 
upper surface evenly convex from the keel of the hand-back 
to the inner edge, the area above the keel of the hand-back 
sloping and not vertical when the hand is normally at rest; 
the upper surface covered with low, often anastomosing 
tubercles, which form four smooth keels, three of which 
emanate from the immovable digit; the inner edge of the 
hand at the base of the immovable digit is raised into a 
distinct smooth crest; the width of the base of the immovable 
digit equal to nearly half its length; the movable digit 
shorter than the length of the hand, but a little greater than 
its width; the length of the hand-back much less than the 
greatest width of the hand, but greater than the least width, 
i. e. at the base of the digits. 

Legs almost entirely smooth, femora of the fourth pair very 
weakly granular; the feet with 5-4 spines below. 

Pecfine* with 18-14 teeth ; the basal intermediate lamella 
not elongate, so as to leave a long space between the point 
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where the teeth begin and the point of attachment of the 
pecien. 

Measurement# in millimetres .—Total length 100* of cara¬ 
pace 17, of tail 53*5; length of first augment 6, of fifth 12\5; 
width of first 7*3, of fifth 5, of vesicle 4*0 ; width of brachium 
5*7, of manus 14*5; length of hand-back 12*5, of movable 
digit 1#55. 

A single male example from Ceylon ( It . Templeton ). 

In addition to the specimen described above, there is a 
second in the Museum collection ticketed “ India,” It is a 
female, and is rather smaller than the male. The total length 
is 89 millim., of which the tail is only 40 and the carapace 
13; the vesicle is much narrower than the fifth caudal seg¬ 
ment (3 : 4). The manus has the same lorm as in the male, 
but the u ribs ” are less pronounced. 

This species is most nearly allied to 8 . megacephalus . Tt 
may be recognized by the form ami structure of the hand, by 
the relatively shorter space between the point of attachment 
of the pectiues and the commencement of the teoth, the less 
globular vesicle, &c. 


Family lurid®. 

Scorpiops tenuicauda , sp. n. 

$ . Colour blackish chestnut, hands redder; vesicle and 
tarsi pale. 

Carapace longer than the first three caudal segments, fiat, 
finely grauular, the longitudinal groove in front of the ocular 
tubercle very shallow and not laterally carinate ; the anterior 
edge subtubercular; the ocular tubercle polished, smooth, the 
distance between the eves equal to about twice a diameter; 
the posterior eye of the lateral series the smallest. 

Teraites nearly smooth, at most coriaceous or minutely 
granular, with a smooth median crest; the last with four 
anteriorly abbreviated, finely granular keels. 

Sternites smooth, the last obsoletely coatate posteriorly. 

Tail only two and a half times the length of the carapace, 
posteriorly narrowed, the segments increasing in length 
posteriorly, the fifth as long as the third and the fourth, the 
second about as wide as long, the first with 10 keels, the 
second With 8; the inferior keels smooth on the first segment 
and becoming progressively more and more granular towards 
the fourth j the superior and superior-lateral keels finely den¬ 
ticulate, the former terminating behind in a spiniform tooth 
Upon the second, third, and fourth segments^ the intercarinal 
spaces finely grauular; the fifth segment with its upper ear- 
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1'aoe nearly fiat and itu edges squared, and the median lateral 
keel almost smooth and the inferior keels weakly granular; 
vesicle smooth, flat above, convex below, as wide as the fifth 
segment and a trifle higher; aculeus short, stout at the base, 
lightly curved in its distal half. 

Palpi longish, flat; the humerus covered with granules 
above, much more finely granular below, the keels coarsely 
granular, the anterior surface with a median granular .keel 
extending throughout its length ; Irachium granular, like the 
hutnerua, with a stroug spine on its anterior surface and a 
smaller one above it; a scries of 12 pores on its lower surface; 
hand not twice as thick as the brachium, the upper surface 
covered with a reticulated pattern of fine granules, the keels 
which bound this surface distinctly granular, the anterior 
surface finely granular, the rost of it coriaceous, the keels 
bounding the hand-back granular; the movable digit shorter 
than the hand-back. 

Legs finely granular externally. 

Sternum of cephalothorax flat and about as wide as long. 

Peetines short, with 6-7 teeth. 

J. Carapace as long as the first three segments of the 
tail and about one third of the length of the whole tail. 

Vesicle larger, thicker than the fifth and almost as thick as 
the second segment, and higher than arty of the segments. 

Palpi very long and slender (cf. measurements), the 
movable digit with a tooth in the proximal half of its length, 
the immovable correspondingly notched. 

Peetines larger, with longer teeth. 

Measurements of ? .—Total length 36 millim.; length of 
carapace 6, of tail 16, of its fifth segment 4*2, of vesicle and 
aculeus 4; width of first segment 2, of fifth 1*3; length of 
humerus 5*8, of brachium 6, of hand-back 6*8, of movable 
digit 6*5 j width of hand 4, of brachium 2*5. 

<J.—Total length 38 millim.; length of carapace 5‘8L of 
tail 17*5, of its filth segment 4'5, of vesicle and aouleus 5, of 
humerus 7, of brachium 6, of hand-back 7*2, of movable 
digit 5*5; width of hand 3, of brachium 2‘2. 

Loc. Deccan (India). 

This species is very distinct from all the known species of 
the genus in its strong superficial resemblance to Euswrpim 
or J/ormurus. it is, however, a genuine Scorpiops ; the only 
characters in which it appears to differ from the reBt of this 
genus are merely connected with the flatness of its build, and 
are not, to my mind, of generic importance. 
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Seorpiops leptodurm, Pocock. 

This species, described on pp. 325-326 of the October 
number of the ‘Annals,’ was based upon a single female 
example, for which no locality could be assigned. 1 am glad 
therefore to be able to supplement my original description by 
adding that, in Mr. Moore’s collection, to which reference has 
already been made, there are two examples of this species. 
One of them, a female ticketed “ N.K. Bengal,” closely 
resembles the type, except that it is a little smaller (about 
40 millim.); but the other, a male from Assam, has the palpi 
very elongate, as the following measurements with reference 
to the carapace will show :— 

Length of carapace 0*5 millim., of humerus 7, of 
brachium 7, of hand-back 7*3, of movable digit 7. 


Cha>*'ilm margarilatu$ } sp. n. 

Colour pale (probably faded) ; the trunk, legs, aucl tail 
brownish yellow, at most obscurely mottled with darker tints; 
palpi redder, with the digits and the keels blackish. 

(Jlothcd, especially on the appendages, with white longish 
hairs. 

Carapace as long as the first two segments and half the 
third, posteriorly and laterally rather sparsely studded with 
round shining tubercles; the keel, which runs posteriorly 
from the lateral eyes, weak ; the interocular area tubercular 
anteriorly; the space between the median eyes a little larger 
than a diameter; the space between the lateral eyes only 
about half a diameter. 

Tcrgites studded rather irregularly arid closely with 
rounded shining tubercles, without a trace of keels; the last, 
however, with the inferior lateral keel conspicuous. 

Tail about four times the length of the carapace, narrowed 
posteriorly ; the first segment considerably, the second a 
little wider than long, the third as wide as long, the fifth two 
and a half times as long as wide, as long as the carapace, a 
trifle longer than the third and fourth segmeuts; segments 1-4 
furnished with 8 keels ; a trace of the median lateral on the 
first, the inferior keels of the first weakly granular, of the 
second more strongly so, of the fourth denticulate; the rest 
of the keels coarsely granular or tubercular; the lateral inter- 
carinal space tubercular, the other intcrcarinal spaces smooth 
Or only weakly granular; the fifth segment flat above, with 
squared, coarsely granular edges; the median lateral keel 
re, the inferior keels denticulate, the median posteriorly 
1, the intercariual spaces studded irregularly ana sparsely 
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with rounded granules; the anal border elevated and don* 
ticulated, the superior tooth enlarged. Vesicle largCj wider 
than the fifth segment, its height greater than the height of 

S of the caudal segments, smooth, except for a few granules 
>w; aculcus about half the length of the vesicle, slightly 
curved at the apex, its distal half rather sharply marked off 
from the basal. 

Chdicerw finely granular above. 

Palpi.- — Humerus smooth behind, granular beluw, more 
coarsely granular above, tubercular in front, the two anterior 
keels conspicuous; brachium furnished with 5 distinct 
granular keels, the superior-anterior keel strong, the inferior- 
antexior denticulate, the anterior surface furnished above 
basally with a denticulate crest, studded with rounded granules 
below; raanus not widely rounded and posteriorly piodueed 
internally, not twice as wide as the brachium, strongly 
convex from the keel of the hand-back to the inner edge, 
furnished with 7 strong, thickly and rather coarsely granular 
keels, and one weaker keel on the*imor (anterior) aspect of the 
hand, the intcvcarinal spaces more weakly and less thickly 
granular than the keels; length of the hand-back greater 
than the width of the hand antf a little less than the length of 
the movable digit; digits shoit, thickly granular at the base; 
furnished with ten rows of denticles. 

Legs. —Femora of the third and fourth nairs externally 
granular; the distal tibial segment always longer than the 

f noximal, and in the legs of the fourth pair about twice as 
ong, this distal segment furnished behind with a series of 
four or five spicules, thickly hairy; feet also thickly hairy, 
with a spicule at the base of each of the set® forming the 
lateral series on the soles of the feet. 

Sternum longer than wide. 

Pectines short, furnished with 4 teeth. 

Measurements in millimetres .—Total length 39; length of 
carapace 5*5, of tail 22; width of first segment 3, of fifth 2, 
of vesicle 2*5; height of vesicle 2*2, of fifth segment 1*5} 
width of brachium 2*3, of manus 3*8 j length of hand-back 
4*5, of movable digit 5*5, 

A single female example ticketed 6i India ” ( Hardwicks 

Coll). 

At pnee recognizable from C. variegatus , Sim., and bor~ 
neensis , Sim., by its narrower hands (the width of these 
oiguns in the latter two species being greater than the length 
of the hand-back) and also by the greater strength of the 
hand-keels and of the granulation. From truncatus , Karsch, 
which it might be expected to resemble, it may be easily 
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separated by the coarseness of the granulation of the tergites, 
these plates in truncate being described as smooth; from 
cavernicola , Pocock, and eelebemis, Pocock, by the coarse 

f ranulation of the palpi and the great development of the 
eels of these appendages. In celebensis, moreover, the 
distance between the median eyes is less than a diameter and 
the median keel on the upper surface of the hand is partially 
obsolete; the anterior inferior caudal keels are scarcely 
visible, the upper margins of the fifth segment are more 
rounded, and the whole tail is much shorter, &c.; and in 
cavernicola there arc 14 rows of teeth along the digits of the 
palpi, &c. Supposing this species to be the female of C.pictus , 
Pocock, it yet differs in the coarse granulation of the tergites 
and in the absence from them ot incipient keels 


Chcprilus gemmifer, sp. n. 

Allied to <7. margaritatus . 

Colour blackish, variegated with brownish red. 

Trunk ornamented with coarse granulation as in margari- 
tatm but the granulation rather coarser; the tergites dis¬ 
tinctly furnished with incipient tubercular keels. 

Tail about the same length as in margaritatus, but not so 
thick, both the second and third segments being slightly 
longer than wide; all the keels rather weaker than in marga - 
Hiatus, and with the granulation or dcnticulation less strong, 
but the upper surface of the segments, including the fifth, is 
distinctly granular; so, too, are the lateral and inferior 
surfaces, with the exception of the lower surface of the first 
and second segments, coarsely granular, and the median 
lateral keel is visible on the second and third segments; the 
edges of the filth are less squared ; the vesicle is narrow, 
elongate, and depressed, its width is equal to the width of the 
fifth, but its height is a little less than the height of this 
segment; it is, moreover, granular below, above, and at the 
Slues; the aculcus is short, its basal portion not being sharply 
marked off from the vesicle. 

Palpi less strongly carinate and granular than in margari- 
talus; the hands less convex above, but a little wider, being 
Only a trifle narrower than the length of the hand-back, the 
iftterearinal granulation being arranged in a very distinct 
reticulated pattern. 

Pectinal teeth 3-4. 

Measurements in millimetres .—Total length 38; length of 
carapace 6, of tail 24; width of brachium 2, of manus 4*2 ; 
length of hand-back 4*5, of movable digit 5*3. 

Two dry female examples from Silhat, 

Ann* <Sa Mag* N. Hist* Ser. 6. VoL xiii. 
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Ckasrilm instgnis, sp. n. 

Colour (dry specimen) for the most part ferruginous, the 
keels black. 

Carapace finely granular in front and at the sides; ocular 
tubercle elongate in front, smooth, depressed above, distance 
between the eyes distinctly greater than a diameter. 

Tergites very finely granular; with scarcely a trace of a 
median keel, and the lateral keels represented by low smooth 
tubercles. 

Stcrnites smooth. 

Tail more than four times the length of the carapace, which 
is equal to the first, second, and one fourth of the third of its 
segments, the first segment much wider than long, the second 
longer than wide, the segments becoming progressively longer 
ana wider posteriorly and from the second to the fifth; the first 
segment with 10 keels, of which the inferior median arc 
smooth, the second to fourth with 8 keels, with a trace of the 
median latcial posteriorly; all the keels distinctly granular, 
the superior being even denticulute; the fifth segment longer 
than tne carapace, its upper surface flat behind and smooth, 
normally keeled and denticulate; all the intercarinal spaces 
of the tail are at most weakly granular ; vesicle large, pyri¬ 
form, as wide as the fourth segment, smooth above and neatly 
smooth below, weakly granular laterally, shaped almost as in 
C . margaritatus , but with the vesicle not so thick at the 
base. 

Palpi very long; humerus entirely covered with granule? 
above and in front, and nearly as granular below, much 
smoother behind; hrachium thickly and coarsely granular on 
the keels, the intercarinal spaces less coarsely granular, armed 
with a few denticles in front; humerus and braohium more 
than twice as long as wide: manus long, narrow, parallel-sided, 
furnished with 7 very distinct keels, the posterior Jobe not 
large; the whole of the upper and outer surfaces granular, 
the granules coarser upon the keels, the inner surface of the 
hand weakly granular, the keel also weak, the digits coarsely 
granular; the immovable digit subcarinato above, with 10-11 
rows of teeth; the movable digit shorter than the length of the 
hand-back, equalling the eighth caudal segment in length. 

Legs finely granular externally, their fifth segment much 
shorter than the sixth. 

Pectines large, furnished with 6 long teeth* 

Measurements in millimetres ^Total length 64, of cara¬ 
pace 9, of tail almost 40; length of humerus 0*5, of braqhium 
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10*5; width of brachium 3*5, of hand 4*8; length of hand- 
baek ll.of movable digit 9'5. 

hoc . Ladak (Cashmere), a single male example. 

Differs from truncatus of Karsch in having the tergites 

S rauular instead of smooth ; from the two species just 
escribed by the fine granulation of the tergites ; from piotm 
by the difference in shape of the poison-vesicle, &c. 

Cfmrilun ceylonensis, sp. n. 

Colour a uniform dull brown ; the digits, ocular tubercle, 
front edge of carapace, and the keels on the manus black. 

Carapace a little longer than the first two caudal segments, 
wider than long, granular thioughout, with the exemption of 
some smooth sulci; ocular tubercle granular, without a trace 
of a sulcus, not distinctly defined m front, but produced 
behind; the eyes small, sepaiated by a space which is greater 
than a diameter, and situated near the anterior extremity of 
the tubercle; the frontal regiou nairow and slightly depressed ; 
lateral eyes subcontiguous. 

Chdicent* finely granular above. 

P aim.-~1 lamer us convex above, smooth only behind, 
coarsely granular above; hrachiutn coarsely granular above, 
finely granular above in front, the lower surface finely 
granular behind, coarsely granular in front; manus covered 
with a reticulated pattern of very fine granules, thickly and 
very finely granular on the keels and at the base of the digits, 
the keels normal in number, of average strength and equal 
development; the hand nearly parallel-sided, only a little 
narrower distally, not so strongly produced posteriorly as in 
Cm variegatus; length of the liana-back greater than the width 
of the hand and greater than the length of the movable digit, 
which is a little shorter thurt the width of the hand ; width of 
the immovable digit at the base equal to two thirds of its 
length j with 11-12 rows of teeth on the digits. 

Legs with femora externally granular. 

Tergites granular throughout, but not even obsoletely 
keeled*; the last, however, very feebly crested. 

Stemites smooth, the last only very weakly granular 
laterally. 

Tail about four times as long as the carapace, rather 
slender, the second segment as long as wide, the tliircl a little 
longer than wide, the fifth more than twice as long as wide; 
segments 1-4 with 8 granular keels each ; the inferior median, 
however, nearly obsolete on the first, but the median lateral 
distinct and granular on this segment, but only visible on the 



84 Mr* W. F. Kirby on a new 

second to fourth as a few larger granules; the fifth segment 
with lightly convex, finely granular upper surface, the 
edges nearly squared and granular, the median lateral keel 
extending throughout the anterior half of the segment, the 
inferior keels denticulate ; all the intercarinal spaces of the 
tail finely granular j vesicle rather large, wider and higher 
than the filth segment, smooth above, coriaecous below, 
aculeus with a thick basal poition. 

Pectines furnished with 5-6 teeth. 

Measurements in millimetres .—Total length 44, of cavapace 
5*5, of tail 22; width ot first segment 3, of second 2‘5, of 
fifth 2; width of brachium 2, of menus 4‘5; length of hand- 
back 5'5, of movable digit 4. 

A single male example from Trincomalee (Ceylon), col¬ 
lected and presented by Major Barrett in October 1893. 

This is tnc first record ot the genus Chcerilus fiom Ceylon. 
This species, therefore, is of peculiar interest. It is an 
extremely well-marked form, differing from all that have been 
hitherto described in the extreme shortness of the digits, &c. 


XI .—On a new Genus and Species of Agrionidas from Foo 
Chow. By W. F. Kirby, F.L.S., F.E.8., Assistant in 
Zoological Department, Biitish Museum (Natural History). 

Among a small collection of insects collected in Foo Chow by 
Mr. De la Touche 1 found a single male specimen of one of the 
largest and most remarkable species of Agrionid® known; 
and I am somewhat surprised to find that it does not appear 
to have been previously described. Its long pterostigma, 
traversed basal cells, and remarkable neuration are, in combi¬ 
nation, sufficiently rcmaikable characters to separate it from 
every described genus of the Agrioniu®. 

Archineura, gen. nov. 

Head and body stout, resembling Umtna, but with the 
abdomen longer; face slightly hairy in front; antenna;rather 
prominent, second and third joints of nearly equal leugth; 
ocelli red, forming nearly an equilateral triangle. 

Wings long and broad, narrowed towards the tips, but not 
pointed, nodus situated a little before the middle of the wing; 
about 45 antcnodal and postnodal cross nervures; upper ante- 
nodal space much broader than the lower; upper postnodal 
space, except at its basal end, if anything, narrower than the 
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Ipwer; pteroatigma very long, covering about nine cells, 
oblique and pointed at the ends, arculus nearly straight, the 
sector rising about its middle, apical area narrow, simple, 



basal area with from 9 to 11 cross nervures, sometimes 
meeting, but not anastomosing; subnOdal sector rising from 
the upper sector of the arculus about six spaces from 
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its origin, the principal sector rising from the subno&al 
five or six spaces further on, the nodal sector running from 
the continuation of the nodal vein; the median radius and 
upper sector of the triangle of the usual form; the nervure 
closing the lower basal cell very irregular, it commences on 
the lower sector of the arculus, curves down to the lower 
extremity of the lower basal cell, and forms nearly a right 
angle outwards, throwing off the upper sector of the triangle 
at this point, and then curves inwards and downwardA, turning 
outwards again as it approaches the inner margin. All the 
nervures arc curved as they approach the hind margins, and 
between most of the principal nervures there are two long 
accessory nervures, and between each of these again two 
shorter ones as they approach the margins of the wing. 
Within the curve of the nervure closing the lower basal cell 
is a series of short semicircular accessory nervures on all the 
wings, as in the African genua Sapho , which Archineura 
perhaps most nearly rcHembles in neuration, though Sapho 
differs essentially in having the basal cell untraversed, and the 
pterostigma much shorter. 

Arcfiineura bo8ilaetea } sp. u. 

Exp. al. 105 millirn.; long. pter. 5 millim.; long. corp. 
80 millim. 

Head and body metallic green, head and thorax with brassy 
reflections above; antenna), legs, and anal appendages black. 
Face and under suiface of abdomen blackish; a short white 
line beneath eacli antenna; septa white: thorax white be¬ 
neath, with a broad obliaue black band; anal appendages 
conspicuous, upper appendages about as long as the ninth 
segment, curved inwards and downwards, and slightly thick¬ 
ened beyond the middle, with five small teeth on the upper- 
side; lower appendages incurved, rather shorter, with one 
or two very small teeth on the inside towards the tip, the 
largest at the tip; legs with spines of moderate length. 
Wings yellowish hyaline, with rufous nervures; costal 
nervure blackish; costal area of a deeper yellow; basal third 
of all the wings below the principal radius suffused with 
milky white. 

JJab. Foo Chow. 

Described from a single male specimen. 

Another interesting dragonfly in the same collection appears 
to be the female of the rare lihyothemu splendida , Bamb.; but 
I have not enough specimens to be positive. It does not 
agree with the description of It impemtrix, De Selys, 
described from u Loo Clioo.” 
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XII-— New Genera and Species of British Spiders. 

By the liev. F. 0, Ptckauu-Cambridqe. 

(Tlates L & 13.] 

Thebe seem to be few signs as yet of much intmost awaken¬ 
ing in the direction of the study of British spiders, notwith¬ 
standing that so rich a field of possibilities lies before the 
enterprising student. 

Mr. L. Gioening, of Warrjngton, has, however, sent some 
nice little collections for examination and naming, and amongst 
these there were several fine specimens of Epeira afsine } 
Walck. 

From Ben Nevis, Scotland, Mr. Edward Whymper has 
forwarded a fine new species, Lepthyphantes Whymperi, 
while six other new species were either taken by myself or 
received from other collectors. 

For the reception of two of these it has been considered 
necessary to form new genera, HWhousia and Ooryphwm . 

These, together with Gryphtrca diversity Ob., taken by the 
present writer near Carlisle, make in all eight new species, 
including two new genera, added to the British list since my 
last communication of November 1892. 

I am unable to claim that these finds are altogether the 
result of hard work, but have been secured chiefly by bottling 
a few specimens here and there during casual visits to 
different parts of the country. 

To Air. F. M. Campbell, of IToddesdon, Dr. R. H. Meade, 
ol Bradfoid, and the Rev. 0. Pickard Cambridge I am much 
indebted fov their kindness in furnishing me with the materials 
necessary for thoroughly investigating the identities of the 
various species of Porrhomma } of which a detailed account 
appears in this paper. 

There can be little doubt that the Lake Districts will con¬ 
tinue for many years to furnish new species of spiders, more 
especially, no doubt, of those belonging to the genera 
Porrhomma and Tmeticus and other kindred forms. 

Two new Genera and eight new Species. 

CoBYriL*:t;s, gen, nor. 

Gorppketis glabricepSy ap. n. (PI. 1. fig. 2.) 

Length of adult male l£ line. 

(Jephabtkoraw oval-elongate; caput smooth, shirting, gla¬ 
brous, with a single curved hair springing from the centre 
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behind the ocular area, convex, not raised, depressed in front, 
broad, bluffly rounded. 

Clypeus very high, half as high again as the ocular area, 
pioiecting slightly forwards, smooth, shining. 

Fakes twice as long as clypeus, convex at base, inclined 
beneath the cephalothorax, slightly attenuate and divergent 
at the apex, furnished on the inner side with a short bristle 
on either side, and lower down at the angle with a short 
sharp tooth, its apex set with two fine bristles. Upper 
margin of fang-gioove furnished with five very minute teeth. 
Fong stout, circular. Basal joint striate’d on outer side. 

Eyes ,—Interior row straight; eyes equal, equidistant, one 
and a half (almost) diameters apart. Anterior row slightly 
curved, convexity forwards; centrals slightly smaller, close 
together, less than half a diameter apart, one full diameter 
from laterals (fig. 2 d). 

Sternum as long as broad, brown, set with fine black hairs, 
not very convex^ teiminating behind between the coxal joints 
of the fourth pair of legs in a depressed conical point. 

Mosrillm and labium similar to Tmeticus. 

Legs 4, J, 2, 3, pale yellow, clothed with fine haiis. 
Fctuoia without any spines; genual joints with a single, 
very small, oblique bristle at apex; tibiaj i., ii., iii. with two 
very fine oblique bristles on the uppersidc, iv. with a single 
one on the basal third of the joint. Metatarsi without any 
spines or bristles. 

Abdomen black, glossy, clothed with short, fine, stiff 
curving hairs. 

Palpus short; cubital joint short, convex; radial longer 
and bioader, globular-convex, granulosa, set with fine hairs 
on the outer side, anterior margin produced into a sharp 
thorn-like spur, its point depressed on the base of the digital 
joint (c ); its inner anterior margin prolonged into a broad, 
black, rounded prominence, whose apex terminates in a short 
sharp point (a). Digital joint short, convex, shining, pro¬ 
duced at base on inner and upper side into a conical promi¬ 
nence (J). Apex of palpal organs furnished with a short, 
black, sinuous spine. The falcifoi m process on the outer side 
at base is small, cuiving, and black, somewhat concealed 
under the radial joint (figs. 2 a, a, J, o, d , e). 

This spider, veiy distinct as a species, belongs to a group 
of spiders which Ties somewhere not far from Tmeticus and 
Porrkomma } but yet, I believe, distinct from them. 

The high clypeus, small teeth on the fang-groove, and the 
single isolated tooth on the falx distinguish it from the 
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majority of those described under these two genera, though in 
some respects it resembles T. simplex , F. Co. 

The specimen here described, an adult male, was taken 
near Carlisle in 1892. 

Hiluiousta, gen. nov. 

Cephahihornx deeply excavated at base, oval-elongate; 
caput (female) raised, depressed in front, convex, furnished 
with some short curving hairs. 

Eyes of posterior row situated in a straight line, equal, 
almost equidistant, one diameter apart. Anterior row curved, 
convexity backwards; centrals slightly smaller, almost one 
diameter apart, one diameter from laterals. 

Clypeus as high as the ocular area, convex, projecting for¬ 
wards. 

Fafces two and a half times the height of the clypeus, 
convex at base, attenuate and divergent at apex, furnished 
with four sharp teeth on the upper margin of the fang- 
groove. 

Sternum as long as broad, tiattcned-convex, set with short 
black hairs. 

Leas clothed with short hairs, devoid of spines, but tibirn 
of all four pairs with two erect bristles above. Femora fur¬ 
nished with a double row of long hairs beneath. 

Abdomen thickly clothed with short hairs, exhibiting be¬ 
neath, just behind the spinners, a transverse slit, the entrance 
tospiracular breathing-organs. 

Tne spiders for whose reception this genus is founded arc 
very closely allied to Tmeticus and Porrhomma . The exca¬ 
vation at the base of the cephalothorax, however, seems to 
sufficiently separate them from both these genera. 

In all probability as time goes on and more examples turn 
up it will be necessary to form more genera for the reception 
of species now associated together under the samo generic 
titles, especially in the case of the numerous puzzling species 
of the group Linyphini, to which these spiders belong. 

Hxllhouaia desohnsj sp. n. (PI. I. fig. 4.) 

Length of female 1£ line. 

Oejmahtheras! and caput dull orange-yellow, striae and 
margin dusky brown. 

Fklees yellow, fangs tinted with pink* 

Sternum deep brown. Abdomen olive-green or dull black; 
legs pale yellow. 
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Epigyne conspicuous, consisting of a broad, oval, chitinous 
plate, Wrinkled above, its posterior margin raised in the centre 
and fnrnishcd with a small prominence, sinuous, and raised 
from the abdomen. 

The male, of which sex only a single immature specimen 
has been taken, is similar to the female; the radial joints of 
the palpi are very prominent, and suggest some curious deve¬ 
lopment when mature. 

Four adult females and a single immature male were taken 
by myself running in the sunshine on railings at Southwell, 
Notts, in July 1892. 

Hillhousia turbatru', Cb. (PL 1. fig. 8.) 

(Hpid. Dor. p. 454, sub Linyphia ) 

Length of male 1 line. 

It has always appeared to mo that this little spider pre¬ 
sents features which separate it very decidedly from its near 
relations, and 1 have several times meditated forming a new 
genus for its reception. 

The discovery of the spider last described, exhibiting the 
same excavation at the base of the cophalothorax, has induced 
me to place them both under the genus Hillhousia , though 
turbafrw differs considerably in not exhibiting the raised 
caput, but is otherwise sufficiently similar. 

jNo figuies of turbatria having, 1 believe, been published 
before, I take this opportunity of supplying them. 

The spiders, adult males and females, were taken by myself 
in Hyde Bog, Dorset, in 1888. The type specimens, also 
taken in Dorset, were kindly forwarded for my inspection by 
the Rev. O. Pickard Cambridge, and from these the figures 
published with this paper were taken. 

Genus Miokoneta. 

Micromta clypeata , sp. n. (PI. I. fig. 5.) 

Length of adult male 1 line. 

Cephalothorax circu!ar,oval, convex, narrowed in front, 
dull yellow, veined with brown, with central and lateral stria 
of the same hue; marginal line dark brown. 

Eyas small, very close together: posterior roW equidistant, 
half a diameter apart, slightly curved, couvexity backward, 
centrals very slightly larger; anterior row straight or 
nearly so, centrals smaller, almost in contact, one half a 
diameter from the laterals. 
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Clypeus wore than twice as high as the ocular area, con¬ 
cave, anterior margin prominent. 

Falces scarcely as long as clypeus, weak, straight, abruptly 
attenuate at apex, i. e. emarginate on inner side. Inner 
angle with a few short hairs, but no teeth. Fang circular, 
weak. 

Sternum as long as broad, convex, set with short hairs, 
and granulose. 

Legs 4, 1, 2, 3, Bhort, without spines, clothed with fine 
short hairs, dull yellow; femora with a few long hairs be¬ 
neath near apex ; genual joint with a fine bristle ; tibiie with 
two short, fine, ereet bristles on upperside; metatarsi i. and 
ii. suffused with dusky black. 

Abdomen dull black, elongate-oval, clothed with fine hairs. 

Palpus of male short, digital joint and organs large. 
Digital sheath produced into a fine point at base above, which 
curves downwards on the inner side, its uppersido conical 
and slightly concave on the outer side. Cubital joint glo¬ 
bular, with a shoit bristle at apex above. 

This small species is very closely allied to oonigera, 111., 
and innotabilis , Cb,, but the great height of the clypeus will 
servo to distinguish it from the latter, while the large conical 
prominence on the palpi of the former will prevont any con¬ 
tusion with it. 

A single adult male was taken in Newtown Moss, Penrith, 
in April 1893, by the author. 

Genus Bathyphantes. 

Bathyphantes setiger , sp. n. (PI. I. fig. 6.) 

Length of male 1 lmc. 

Cephalothorax dark mahogany-brown, deepening towards 
the margins; caput slightly raised, ocular area prominent. 
Syesoi posterioi row straight or nearly so, equal, centrals one 
diameter apart, one and a half from the laterals; central 
anteriors smaller, one diameter apart, two diameters from the 
laterals. 

Clypeus scarcely as high as the ocular area, directed 
obliquely forward. 

Fakes (malej stout, mahogany-brown, attenuate, and diver¬ 
gent towards apex, bearing two or three stout teeth on the 
Inner margin near the middle; (female) stout, parallel-sided, 
not divergent or attenuate. 

Sternum longer than broad, dark dusky brown, set with 
short black hairs, 
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Legs pale orange-yellow, apex of each joint slightly tinged 
with dusky brown* Femora of all four pairs without any 
spines; genual joints with a single fine short spine at apex. 
Tibise i and ii. with three spines towards apex—one dorsal, 
two lateral, and a dorsal one towards the base; iii. and iv. 
with two dorsal ones only. 

Abdomen dull black; dorsal area towards spinners paler, 
healing in the female a very indistinct, pale, scalloped band 
down the dorsal area, becoming obsolete before the spinners. 

Palpi ,—Humeral joint yellow, slender; cubital convex, 
with a single short bristle in front at the apex. Radial joint 
broader, short, convex, furnished with a few stout bristles and 
hairs directed forwards. Digital joint large. Palpal organs 
furnished at apex with a stout spiralifovm black spine having 
within its circumference a short, curved, black spur; also a 
semitransparent plumule. The falciform process, on outer 
side near the base, exhibits near its apex a stout black spine, 
composed of three closely applied separate spines. This 
spine is best seen from in front, but was very apparent in 
some specimens which had become accidentally dried. The 
apex of the black spine will be seen directed upwards and 
outwards from the outer side of the organs near the base, and 
will be quite sufficiently evident for identifying the spider. 

Ejrigync transverse-oval, convex, presenting a short, cen¬ 
tral, tongue-like prominence, flanked on either side by a deep 
concavity, its margin slightly sinuous. From the centre of 
the posterior margin extends a small dilated process, curving 
slightly upwards from beneath the apex of the tongue-like 
process. 

Three males and two females of this small but venr distinct 
little species were taken by myself in Newtown Moss, near 
Penrith, in April 1893. Spielers of all kinds were very 
scarce, this species being the only one adult. 

This small spider most resembles B . nigrinus, Bl., and is 
also very similar to B. parvulus ; the much smaller size, 
however, will enable it to be distinguished from the first, 
while the difference in the form of the falciform process or 
the palpal organs will prevent the males being confused with 
either of them or with gracilis , Bl. These four spiders differ 
from others of the genus in possessing a stout circular spine 
surrounding the apex of the organs. For figures and descrip¬ 
tions of B . parvulus and B. nigrinus, see ‘Ann. & Mag, Nat. 
Hist/ ser. 8, vol. x., Nov. 1892, 

sexes of setiger may, however, be most easily recog* 
mzea by the total absence of spines on the femora of all four 
patr of legs . * ^ 
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The female may still further be recognised by the form of 
the epigyne, the central prominence being shorter and less 
stout than in nigrinm , but longer than in cither parvalus or 
gracilis* The falciform process exhibits three long spines 
near the apex, two about the centre on the inner margin, and 
three or four nearer the base; nigrinus exhibits much the 
same arrangement, but the apex of the process is not spatufi- 
form 9 as in the present species; while the spines in parvulus 
are set in a regular row round the inner margin, and this 
portion of structure is in gracilis more circularly curved, and 
the spines are not nearly so numerous or so stout, being, in 
fact, merely bristles. 

Genus Lepthyph antes. 

Lepthyphantes Whymperi 1 sp* n. (PI. I. fig. 1.) 

Length of male If line. 

Cepnalothorax elongate-oval, pale orange-yellow, with 
black marginal line. Central line bearing a row of stiff hairs 
directed obliquely forsvards. Caput narrowed, convex, not 
raised nor prolonged, bearing a central row and two lateral 
rows of short black curving hairs. Ocular area prominent, 
with some short stiff, incurving hairs. 

Eyes set on ulack spots: posterior row straight, equal, 
centrals one diameter apart, one diameter from laterals; 
anterior row Straight, or nearly so, centrals smaller, one quarter 
a diameter apart (almost in contact), one full diameter from 
laterals. 

Clypms one Quarter higher than ocular area, directed 
obliquely forwards. 

Fakes two and a half times as long as clypeus, not very 
stout, attenuate and divergent at apex, bearing a stiff bristle 
on the inner side in front. 

Fang-groove furnished with three stout, conical, separate 
teeth on the upperside. 

Sternum sligntly longer than broad, yellow-brown, set with 
long erect hairs. 

Legs long, pale yellow, inclining to orange-red towards 
the terminal joints. Femora i. with a single stout spine 
towards apex on inner side; others without any; exhi¬ 
biting long fine hairs beneath. Genual joints bearing a single 
spine at ajiex; tibim with two or move dorsal spines and a 
few lateral spines towards apex. 

Abdomen glossy black, set with short black hairs in front 
aful some very fine grey pubescence. 
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Palpus very characteristic. Humeral joint clavate; cubital 
as long as broad, convex, prominent in front, bearing at its 
apex a single, stout, sinuous spine, tapering to a tine point, 
and directed foi wards over tlie base of the digital joint* 
Radial joint broader in front, produced beneath on the outer 
side into a blunt spur. 

Digital joint produced at base into a dark spur, hollow 
beneath, terminating in a little rounded cariniform promi¬ 
nence (PI. 1. fig.l d, b ). The faleiiorm process is immensely 
developed, forming a huge concave process, its lower spur 
deeply bifid and extending outwards and upwards. The 
palpal organs themselves present some complex black pro¬ 
cesses, variously curved and pointed, with a more conspi¬ 
cuous, stout, circular black spine at their apex (PI, I. 
fig. 1 a, a). 

A single adult male of this fine species was captured on 
the summit of Ben Nevis in the autumn of 1892 by 
Mr. Edwaid Whympcr, and kindly forwarded me by Mr. R, 
1. Pocock, of the South Kensington Museum. 

It is a very interesting species, approaching as it does very 
closely to the genus Taranucnus , Sim, 

The straight posterior row of eyes, however, prevents it 
entering that genus as at present characterised, although the 
length of the legs, the form of the cubital joint with its spine, 
and the structure of the palpal organs render it difficult to 
separate it. 

J have great pleasure in connecting Mr, Whymper’s name 
with this handsome spider. Ben Nevis, Scotland ; autumn, 
1892. 

Genus PoiumOMMA, Simon. 

This genus Porrhomma may be considered as forming a 
convenient “refuge for the destitute” for those spiders whose 
characters seem to place them intermediate between Lepthy* 
phantes on the one hand, and Tmetious on the other; and of 
these it may be noted that P\ camcola 9 Sim., and P % mam 9 
Bl., by the possession of a single metatarsal spine approach 
the former genus, while P . <xdipatum 9 L. K., and P. montigen# 9 
Sim., incline towards the latter. 

1 have lately been enabled, by the courtesy of various coU 
lectors, to examine specimens, in many cases the original 
types, of'ft number of somewhat obscure species, variously 
characterized under the generic names Linypnia and Neriene 9 
all oi which appear to be more naturally included under the 
genus Porrhofnma 9 and some of which certainly do not differ 
specifically inter se. 
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Of thews the moat noticeable will be L . §rran* 9 Bl., L. 
oblong#) Cb., L. decern, Cb., L. microphthalma } OK, L* incerta , 
CK, and iV. pygmwa , Bl. And since considerable doubt has 
from time to time arisen as to the exact identity of some of 
these, it has been my purpose to endeavour in this paper to 
clear up the confusion as far as possible. 

The question was first raised by Mr. Campbell, of 
Iloddesdon, who suggested that L. oblonga , Ob., and L . 
errant) Bl., were really one and the same species, basing his 
opinion on the presence of forms which he believed to be 
intermediate between the two, and not to be distinguished 
from either. 

The liev. O. Pickard Cambridge lias, on the other hand, 
always maintained the validity and distinctness of these two 
forms, and some months ago suggested to me a careful exami¬ 
nation of all the forms taken by Mr. Campbell, as well as his 
own specimens. 11 is ^suggestion has been followed with the 
result that the distinction of oblonga and erram has been con¬ 
firmed, but that a third spocios has been discovered amongst 
those named erram 9 which 1ms hitherto been quite over¬ 
looked. A fourth type 1ms also been distinguished as a 
separate species, which was looked upon by Mr. Campbell as 
a link between erram and oblonga. 

A further difficulty of course presented itself in attempting 
to ascertain which of these species was the original erram of 
Blackwull. 

The unravelling of the matter has been so interesting that 
1 cannot refrain from shortly tracing the steps, more espe¬ 
cially as I would like to fully justify my conclusions, since 
they differ somewhat from those of Air. Campbell, to whom 
1 am indebted both for the material and for the necessary 
stimulus required to set me to the task. 

1 must confine my remurks to those specimens labelled 
errans, taking it for granted for the lime being that oblonga 
18 a distinct species* 

Three separate collections have been placed in my hands 
for examination, including the original types of Mr. Black- 
Wall’s erram , as well as specimens named by him in the 
possession of Dr. Meade, of Bradford. 

The first collection received was a magnificent series sent 
xuc by Mr. F. Maulo-Oampbell, of Iloddesdon; the second, 
a Smaller number, from the ltev. O. Pickard Cambridge; and, 
lastly, two tubes from Dr. Aleade, of Bradford. 

Of the numerous specimens, upwards of two or three 
hundred, in Mr. Campbell's collection, X found adult females 
of L . oolong a, Cb., and one adult male; numerous adult 
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males and females of the two forma hitherto regarded aa 
L. errant, Bl., with the exception of one of the forms, of 
which no adult males appeared, curiously enough, in Mr. 
Campbell’s collection, though there were plenty of females; 
and a single female of the form l hold to be intermediate. 

The second collection contained specimens of L. obbnga, 
Cb., females; specimens of both forms of errant , including 
one adult malts of those in collection number one, whoso 
males were there conspicuous by their absence, and also 
four females, the original types of Mr. Blackwell’s errant , 
described in ‘ Spiders of Great Britain and Ireland.’ 

Lastly, 1 received from Dr. Meade two tubes containing 
specimens seen and named by Mr. Blackwall himself as far 
back as 1860, just before bis magnificent work was pub¬ 
lished. 

With all this valuable material so generously submitted to 
me I have had little difficulty in disentangling the matter 
and ascertaining exactly what was the original errant , Bl., 
and which of the forms before me were identical with it. 

In both Mr. Campbell’s and my uncle’s collections I ob¬ 
served the same two apparently distinct forms of L. errant , Bl. 

Bo, also, when I came to Dr. Meade’s spiders I found two 
tubes, both marked N. errant (one, however, with a label 
“ from coal-pits ”), named by Mr. Blackwall himself; and in 
these two tubes I recognized the same two different species 
accurately separated ana yet labelled with the same name. 

Through the kindness ot Dr. Meade I have been enabled 
to ]>erusc several very interesting letters bearing on the 
contents of these two historic tubes, written by Mr, Black- 
wall ; and I am now in a position to show how it came about 
that the two, though evidently recognized as distinct, were 
not regarded as different species, and also to declare which of 
the two tubes contains the original A T . errant of Blackwall. 

It seems that Dr. Meade had already sent specimens to 
Mr. Blackwall which were named N. errant. Subsequently 
he received from Mr. Morisou some small spiders from Pelton 
Coal-Pits, Durham, which he also sent on to Mr. Blackwall, 
expressing his opinion that they were different to the others. 

I quote extracts from the correspondence which will show 
exactly how the matter was settled. 

lu a letter dated February 22, 1860, Mr. Blackwall says, 
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u Herewith. I return Mr. Morisot*'* letter and the two minute 
spiders . , . After a careful examination I am inclined to 
believe they constitute a variety of Ncriene errans, the palpi 
and palpal organs of the male being perfectly identical in 
structure with those of that species.” 

In another letter of February 27th he says: u The Ncriene 
from the Durham collieries differs from N. errans, as you 
remark, in the colour and markings of the abdomen, • • • • 
1 hope you may be able to satisfy yourself that it is a 
distinct species, .... and will speedily publish a descrip¬ 
tion of it. for its habitat and economy are certainly very 
remarkable.” 

Later, under the date of March Oth, speaking of the same 
spiders, he says: . . which I entirely concur with you in 

regarding as constituting a variety of Ncriene errans , the 
slight difference iu colour being caused ill all probability, as 
you remark, by the influence of the remarkable situation in 
which they arc found.” 

It is very evident from this interesting correspondence 
that Dr. Meade tried hard to lind some structural difference 
between the specimens obtained in the colliery and those 
named previously errans by Mr. I Mack wall; and thus it 
happens that the former wore placed iri a separate tube, both 
as a ** variety of errans ” and also as u occurring in coal¬ 
pits.” 


But it now also happens that the two species which are 
evident amongst Mr. Campbell's specimens ol errans and 
those of the liev. O. P. Cambridge correspond exactly with 
these two varieties, and, further, that I have my sell lound a 
distinguishing character which Dr. Meade might have con¬ 
sidered a sufheieut one to found a species on had he happened 
to notice it. I feel myself jusliiied, then, in describing this 
form ” from coal-pits,” and those identical with them from, 
the other collections, as a distinct species; while it follows ot 
necessity that the others arc the original errans, Bl. j tor it 
may be further noted that those others are also identical with 
the four females constituting the only surviving type speci¬ 
mens of Mr. Blackwell's errans . 

The following analysis will present the conclusion more 

dearly:— 

Ann. <& Mag. N. Hist. Ber. 6« Vol xiii. 


7 
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Dr. Meade’s collection: 

1. Abdomen dull, imicolorouw, no spines on 

metatarsi, From coal-pits . P. Mamin, F. Ob, 

2, Abdomen oli\ e-green; spines on metatarsi. P, erram, Bl. 


Mr. Campbell’s collection: 

J. Abdnmt n dull, in* metatarsal spines ... P. Meadii , F. (*b. 

2. Abdomen oh\e-green, spines on inotataiai. P ermm, Bl. 

Mr. Blackwali’s types: 

Abdomen olivo-grecu, spines on metatarsi P> errans , Bl. 

Rev. O. P. Cambridge’s collection: 

Examples oi both specios. 

There is now the further question as to the identity of 
j P. obiongcij Ob., with P. eiram , Bl., or the distinctness of 
them as different species. Mr. Campbell had been greatly 
puzzled, when examining his specimens, by the real or appa¬ 
rent variation in the position of the eyes in specimens which, 
judging by other characters, might have been regarded as the 
same species. 

After much cnreiul examination my own conclusion is 
this: that though’it is not at all improbable that there may 
be considerable instability in the position of the eyes even 
amongst spiders otherwise similar, and though I have been 
compelled during my arachnological studies, as have many 
others before me, to conclude that such is really the case, and 
that in all probability the forms have not yet become fully, 
ultimately, and specifically differentiated, yet that, with 
regard to these paiticular examples, such a view is not wholly 
tenable. 

I have no hesitation in saying that the apparent difference 
in the distances between the eyes is due in a vast number of, 
perhaps all, cases to the shrinking and falling away of the 
tissues and pigment-cells from the exoskeleton. 

According to my experience this always has the effect of 
exhibiting the outline of the lenses of tire eyes more distinctly, 
and making them appear further apart than when the pig¬ 
ment-cells arc present. For instance, the eyes of a pale, 
young, diaphanous specimen always appear further apart than 
those of one in which the pigment-cells are rich and well- 
developed; and if the eyes of a cast-off cephalothoracic 
skeleton be compared with those of one in the normal con¬ 
dition, the truth of this statement will bo perceived. 

And although 1 am prepared to maintain that, amongst the 
smaller species at any rate, specific characters constantly melt 
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away in the presence of individual instability, and even 
generic barriers are broken down by a hopeless want of 
uniformity and exclusiveness in the distinguishing characters, 
yet J cannot go quite ho far as to agree with Mr. Campbell 
on the advisability, in this particular case, of uniting all these 
apparent varieties under one name, errant, BL 

Lie gays*: a The oblong form of L. oblonga , Ob., is found 
with the typical eyes of L. err tins, Bl. y and the more ovate 
form of errans with the typical eyes of oblonga” 

After careful comparison I am not able entirely to confirm 
this; in all probability the oblongation of form, or otherwise, 
is due in some measure to the state of the ovaries and liver 
at the time; and in all cases where there seems to be this 
cross-characterization 1 find that the falling away of the 
tissues from the skeleton will fully account for the apparently 
greater separation of the eyes in the u more ovate ” forms. 

One single specimen, however, an adult female, certainly 
exhibits this ovate form, coupled with eve« distinctly wider 
apart than those of the typical errans ; but these characters 
arc supplemented by a greater height of clypcus than exist* 
in either oblonga or errans ; and 1 have tlicicfore deemed il 
advisable to describe it as a distinct species, J\ Campbell ti, 
rather than regard it as a link enabling us to unite the three 
forms as a single species under the name errans, as Mr. 
Campbell has suggested. 

The species may be conveniently distinguished as fol¬ 
lows 

Povrhonuna . 

Males. 

A. Femora without an} bpinc*. 

i. Radial joint produced into a largo concave, 

curved promt*, three ted over the base of 

the digital joint . P. monttgma, Sim. 

ii. Radial joint not produced .. I\ adipatum, L K. 

B. Femora i. and ii. with one 01 more apmea 
i, Metatarsi without any spines. 

o. Anterior row of eyes straight, ejes 
larger. (Femora i. with two spines, 

II. with one about the middle.) 

#*, Olypeua not higher than the ocular 
area. 

1. Central anterior?* decidedly smaller 
than laterals, distant from them 

almost two diameters. J\ Mead it, V. Ob. 

(X. (keens, Ob.) 

(X. rmcrophthidma, Ob.) 

* (X, inverts, Ob.) 

* li Bidders of Hertfordshire/* T rana, IXort. Nat Hist Soc. vol. ii pt 7, 

isea, pm. 
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2. Central anterior* scarcely smaller 
than lateral*, scarcely one and a 

half diameters from them. 

Clypeus distinctly higher than ocular 

area . 

h. Anterior row of eyes strongly curved, 
convexity forwards; eyes of both rows 
very small and wide apart; central 
posteriors two diametoTB apart, four 
from laterals. 

1. Femora i. with two spines, and ii. 

with one spine . 

2. Femora i. with one spine only to¬ 

wards the apex; nono on the others, 
ii. Metatarsi of all lour pairs with a single 
stiff oblique bristle near the base above . 


P. pyynmum^ Bl. 

P. Campbell#, F. Cb. 


P. my opt, Sim. 

P. oblongum, Cb. 
P. erram, Bl. 


Females. 

1. Kpigync not produced ... P. montiyma, Sim. 

2. Epigyne produced into a long ovipositor- 

like process . . ,... P. adipatum , L. K. 

Note .—The females of the other species may be easily distinguished by 
the characters given for the males. 


Porrhomma erram , Black w. (PI. II. fig. 1.) 

(N . and L, erram, Bl. & Cb.) 

Length of male t line ; female 1£ line. 

Cephahthoraw and legs similar in colour to those of Meadii , 
and also in other general respects. 

Eyes, —Posterior row straight, centrals one diameter apart, 
two diameters (or almost) from latorals; anterior row straight, 
centrals scarcely smaller than laterals, one and a half (or 
scarcely) diameters from laterals, one half from each other. 

Legs .—Femora i. with two spines, sometimes three, one 
(or two) on the upperside and one on the inner side, towards 
the apex ; ii. with one near the centre. Metatarsi i., ii., iii., 
iv. bearing a stout oblique spine on the upperside near the 
base. 

Falces, maaillw, and sternum similar to those of Meadii . 

Abdomen pale olive-green, clothed with short, stiff, curving 
hairs; dorsal area with some pale spots and lines in front, 
also three or four transverse sinuous pale bars towards the 
spinners. 

Epigynal aperture similar to that of Meadii , but outline 
less bold, not so dark nor so conspicuous, ana, perhaps, a 
little less circular, more transverse-oval in form. 

This species, while readily distinguishable from Meadii ’, 
oblongum } and pygmmm by the single metatarsal spine, yet in 
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general appearance very much resembles both the first and 
the last* 

The palpal organs present some decided differences; the 
point. e } is not so sharp or prominent ; the falciform process, 
«, is hioader and more ciicularly curved ; the spines at the 
apex of the organs are not the same. (See PI. II. fig. 1 a.) 

The epigynal orifice is, as far as I am able to ascertain, 
almost always transverse-oval, never quadrate, as is that of 
Meadti. 

The ccntial anferiors arc not so small in proportion, while 
the spine, mentioned above on the penultimate joint of all 
four pairs of legs, will prevent any confusion. 

The pale broken transverse lines on the pale olive abdomen 
will prove a really reliable character. 

Upwaids of 250 of the female sex were received from 
Mr. Campbell, but no males. A single male was found 
amongst the Dorset specimens; while both males and females 
were received from Dr. Meade, in addition to the four 
original types, females, from Mr. Blackwall’s collection. 

All these specimens seem to have been taken either running 
upon railings or amongst grass in March and April; and a 
very interesting account of them is given by Mr. Campbell 
in * Trans. Hert. Nat. Hist. Soc.’ 1883, vol. ti. pt. 7. 

Porrhomma Meadti , sp. n. (PI. II. fig. 2.) 

(Sub Nenene erransy Blackw.) 

Linypfoa micronhthahna , Gb Spid Dor p, 523 

Z. ince)-ta, Ob. Spid 1 >or, p. 205 

L. decency Ob. Spid. Dor. p. 217 

Length of male 1 line; female line. 

Gephalothoraa ? oval-elongate; caput bluffly rounded, bearing 
a longitudinal row of curved hairs. 

Eyes fairly large: posterior row straight, centrals one 
diameter apart, two diameters (or almost) from laterals; 
anterior row straight, centrals smaller, half a diameter apart, 
two diameters (or almost) from the laterals. Clypeus as nigh 
as ocular area, vertical, set with short hairs. 

Legs fairly long; femora i. with one spine on inner side 
and one spine on upperside, towards apex; ii. with one spine 
about the middle; iii. and iv. without spines. Femora 
clothed beneath with a double row of long setiform hairs, the 
pair at the apex being longest and stoutest. Genual joints 
with a long (three times diameter of joint) oblique spme at 
the apex, 

Ttbim i, with three long spines at apex (one dorsal, two 
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lateral) and one dorsal spine at base. Tibim ii# with two 
dorsal spines and one lateral one at apex on posterior side; 
lii. and iv# with two dorsal spines, one at base, the other at 
apex. 

Metatarsi without any spines, 

Falces three times as long as the height of clypeus, stout 
(in male slightly attenuate and divergent at apex); basal 
joint presenting no external stria?, but some small setigerous 
granulations towards apex; with two separate setiform hairs 
on inner side in front of each joint. Upper margin of fang- 
groove bearing two stout sharp adjacent teeth; lower margin 
with four or five small teeth. 

Sternum rather longer than broad, slightly convex, set 
with short hairs. 

Abdomen dull olive-green, clothed with short fine hairs, but 
with no transverse pale fines and spots. 

Palpus of male slender; digital joint and organs con¬ 
spicuous, the latter bearing on the outer side a large curved 
falciform process, its apex very slightly bilobed; and at the 
apex of the organs a dark black, curving, multiplex spine. 
(JP1. 11. fig. 2 a.) 

Epigyne of female presenting a very distinct, deep con¬ 
cavity, circular or almost square, and truncate at tlio posterior 
margin. The spermathecee and ducts are conspicuous above 
the orifice. 

This species can very easily be distinguished iroxxxpygmmm 
by its larger size, by the different form of the palpal organs, 
and bv tnc greater distance of the anterior centrals from the 
laterals; from Mongum , Cb., by the spines on femora ii.; 
from errans , Bl., by the absence of spines on the metatarsi, 
and the unicolorous dusky abdomen. 

Taken abundantly, of both sexes, at Uoddesdon, in Hert¬ 
fordshire, bv F. M. Campbell, Esq., and at Bloxworth. 
Dorset, by the Rev. 0. Pickard Cambridge. Adult in April 
and May. Males and females were sent to Dr. Meade from 
Pelton coal-pits, near Durham, in 1860. They scorn to have 
been conveyed down the shaft amongst the horse-fodder. 
Once there, they became gregarious and formed a huge web 
on a co-operative understanding, with a joint-stock spinning 
industry. Dr. Meade gives a most interesting account of the 
habits and circumstances of the capture of those spiders in the 
* Zoologist 9 for August, i860, no. ccxix. 

Porrhomma oblongum , Cambr. (PI. 11. fig. 4.) 

(Lmypkia obkmya , Cb.) 

Length of female £-1 line; male smaller. 
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Cepkalothoraw elongate-oval, parallel-sided, pale straw- 
yellow; caput bluffly rounded in front, clothed with short 
hairs. 

Eyes very small: posterior row straight, centrals one and 
a half to two diameters apart, three diameters from the 
laterals; anterior row strongly curved, centrals very small, 
one diameter apart, three diameters (or nearly) from the 
laterals. (Absence of pigment will seem to increase the space 
of separation by half.) 

Ciypeus one quaiter higher than the ocular area. Falces 
similar to those of errans } stout, with two isolated tooth 
towards the apex and some smaller ones behind. 

Sternum a little longer than broad, convex, terminating 
between the posterior coxro in a conical point 

Abdomen elongate, parallel-sided, white or pale yellow, 
sometimes, especially in freshly-caught specimens, dull olive- 
green, with pale blotches and four or five transverse palo 
lines above spinners; clothed with short curving hairs, trans¬ 
versely wrinkled above spinners at apex. 

Legs slender, long, dull yellow-white, 4, 1, 2, 3, clothed 
with short lmirs. 

Metatarsi shot ter than tibia), bearing no spines. Femora i. 
with a single spine on the inner side towards apex; ii., iii., 
iv. without any spines. Tibiw of all four pairs armed with 
two spines on the uppersidc, one near the base, the other 
towaras the apex. Genual joints with a single long 
obliquely-ercct spine at apex. All four pairs clothed beneath 
with a double row of long setiform hairs on the underside, 
the pair at the apex being the longest. 

Palpus of male very similar in general respects to that of 
pygmamnu Bl., and err am, Bl. 

Oubttaf joint bearing a fine bristle at apex; radial with 
several long bristles directed over the digital joint. Palpal 
organs present a stout falciform process at the base on the 
outer side (PI. II. fig. 4 a, a ); beneath the globulous mass 
forming the organs arc a pair of flat curving pieces; at the 
apex or the organs appears a stout conical spur, while a fine 
curved spine lies near it, crossing two other oppositely curving 
spines, and hence being very similar to pygmwum. 

The epigyne appears as a small transverse-oval cavitv, 
very similar to that of Meadii and errans ; but I am unable 
to point out auy real tangible difference. 

About forty females of this curious species were submitted 
to me by Mr. Campbell, together with a single adult male, 
this being the first record of this sex yet published. A few 
females were also forwarded to me by the Itev. O. Pickard 
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Cambridge taken in Dorset; but all of them were small 
specimens and absolutely devoid of colour* 

They aic very distinct from any other species of Par- 
rhomma hitherto taken in England, though closely allied to 
egeria, Sim., vroserpina , Sim*, myops, Sim*, ami others, 
characterized oy the minuteness of the eyes and their groat 
distance apart, 

The single spine on the femora of the first pair in oblongum 
will distinguish it from any of these continental species; 
while this character and the smallness of the eyes, set very 
wide apart, distinguish it at once from all other British 
species of the genus, 'Hie more ovate, or moie elongate,* 
form of the abdomen seems to me to depend upon tin* state ot 
the ovaries, and not to be too absolutely relied on for pur¬ 
poses of identification. 

Taken at llorldesdou, Hertfordshire, in April and May by 
Mr. Campbell, and at Bloxworth, Dorset, by Rev. O 1\ 
Cambridge, and kindly forwarded for my inspection. 

Porrhomma pygmmum , Blackw. (PI. II. fig. 3.) 

(Sub Neriene.) 

Length of male 1 line. 

Cej>halothoraso deep red-brown, sometimes paler, smooth; 
caput bluffly loundea; not very convex; elypeus as high as 
the ocular area, rather closely set with short erect hairs. 

Eyes .—Posterior row straight; centrals one diameter 
apart, one and a half from laterals; central anteriors one 
half diameter apart, one diameter from laterals, scarcely 
smaller than laterals. 

Falees three times the length ol 1 the elypeus, convex at 
base, slightly attenuate towards the apex, bearing two conical 
teeth on inner angle and a third less conspicuous. 

Sternum dark, convex, shiny. 

Legs orange-red, dull. Femora i. with two spines, one in 
front at apex, another on inner side a little above middle; 
ii. with one about the centre of the joint. Tibim similar to 
those of errant** 

Metatarsi with no spines at all. 

Abdomen varying from deep black to olive-green, clothed 
with short curving hairs. 

Palpus of male orange-red, dull; cubital joint short, 
convex, one very fine hair in front at apex. Radial joint 
broad, rounded in front, bearing a fringe of long curving 
hairs along the interior margin ; exterior angle bearing two 
longer more conspicuous curved hairs* 
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Palpal organ* bearing usual falciform process on outer side 
at base ; apex of organs on inner side exmbit two abort stout 
spines, curving slightly towards each other, while a third 
springs from near the base of the upper of these and curves 
round and over its apex behind* The bulb bears the usual 
short, conical, apical prominence common to several of the 
genus. 

Epigyne consisting of a deep orifice, oval-triangular; ante¬ 
rior margin forming an angle, posterior margin slightly 
, rounded; otherwise closely similar to those of the allied 
species. 

* l\ pygwumm is a much darker spider than any others of the 
genus; the eyes are nearer together and the hairs on the 
clypeuH are more numerous. The palpal organs considerably 
resemble those of ohlowjum and erratis, but the very small eyes 
of the former and the metatarsal spine of the latter will 
prevent any confusion. 

This small spider does not seem to be very plentiful, but 
perhaps has been overlooked. It occurs, however, abun¬ 
dantly in and around Carlisle, running upon railings, parapets 
of bridges, on walls, in buildings, on the pavements, &e., in 
the month of April and ugain in October. 

Dorset, Carlisle, Hertfordshire, Lancashire^ North Wales, 
Scotland. 

Porrhomma CampbeUii , sp. n. (PI. II. fig. 5.) 

Length of female line. 

Oephalotfioraje dull orange; caput broad and bluffly rounded. 

Eyes small: posterior row straight, centrals a full diameter 
apart, two and a half from the laterals ; anterior vow curved, 
convexity forwards; centrals smaller, one quarter diameter 
apart, two lull diameters from laterals. 

Eakea rather more than twice the height of clypeus, with 
the usual three sharp teeth on inner anterior angle. 

Legs pale yellow. Femora i. with two spines towards 
apex; ii. with one near the centre, lii. and iv. without any. 
(lenual joints with a single spine at apex; tibim i. and ii. 
with three towards apex, one towards base on upporside; iii. 
and iv with two on uppersidc, one near the base, the other 
towards the apex. 

Metatarsi without any spines. 

Clypeus scarcely once and a half as high as ocular area. 

Abdomen dull sooty olive-green, with numerous pale spots. 
This single female, discovered amongst Mr. Campbell 9 * 
spiders and remarked upon by himself as distinct from the 
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others, seems to occupy a position intermediate between myope 
on the one hand, with its high clypeus, and Meadii on the 
other, with its larger eyes, more closely situate. 

The caput is broader and more bluffly rounded than in 
errans and Meadii^ while from the former it may be further 
distinguished by its rather smaller eyes and higher clypeus, 
from the latter by these characters and the absence of a meta¬ 
tarsal spine. 

It is much larger than obtongum , Cb.; its eyes are larger and 
closer together, and though the form of the caput is some¬ 
what similar, yet the clypeus is much higher when compared 
with the ocular area than in that species. 

Received from F. M. Campbell, Esq., August 1892, 
amongst a number of specimens of obhngum } erram , and 
Meadii taken at Hoddesdon, Hertfordshire, running on iron 
railings in the sunshine, in March and April 1888. 


Forrhomma decern , Cb. (PI. II. fig. 7 b.) 

(Kpld. Dot p. 217, sub Lxnyphia.) 

I am unable to recognize any sound distinguishing cha¬ 
racter which may separate this male specimen from P. Meadii. 
The apparent smallness of the eves and their apparent greater 
distance apart are to my mind fully accounted for by the 
absence of pigment. 

The palpal organs arc similar to those of Meadii (see 
PI. II. fig. 2 a). 

A single adult male, the type specimen, which was kindly 
forwarded for my inspection by the Rev. 0. Pickard Cambridge', 
was taken in Dorset in 18G2 


Forrhomma microphthalmum , Cb. (PL II. fig. 7 a.) 

This specimen also seems to ine identical with Meadii, 
The palpal organs are precisely similar. The eyes, having 
lost a large proportion of the pigment-cells, appear smaller 
and wider apart (very slightly), out are not, [ believe, really 
so. The spines on the legs, being lost, furnish no clue as to 
its identity. 

A single adult male, the type specimen, was forwarded for 
my inspection by the Rev. 0. P. Cambridge. Taken by the 
lute Mr. Reck near London many years ago. 
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Porrhomma incertum, Cb. 

(Spid Dot p. 205, sub Limjphia ) 

1 can fiud no reason for considering this female, the type 
of which 1 have carefully examined, as differing from Meadii . 
The eyes appear to be the same and there are no metatarsal 
spines. 

Forwarded for my inspection by the Bcv. (). P. Cambridge. 
Taken on a wall, in the month of Juno 1877, at Bloxworth, 
Do) sot. 


Porrhomma mon(igcna 9 Sim. 

(Ann. & Mag. Nat. Iliat,, Jan 1H91, sub Tmettcm vign% F. Cb.) 

Porrhomma adiputum , L. K. 

(8pid. Dor, \ol ii p. 52], Mib L retuutata, (Jb.) 

Porrhomma my ops } Sim. (PI. II. lig. 6.) 

A single specimen forwarded to me, together with speci¬ 
mens of ohfongum 9 bj ltev. 0. Pickard Cambridge, Oct. 1892. 


Hare Species observed between 1891-93. 

Genus Acjrjhca. 

Agrawa celans } Bl. (PI. II. fig. 8.) 

Adult females of this spider were taken by myself amongst 
mosB on the banks in the woods at Wreay, near Carlisle, in 
April 1893. 

No adult males were taken. 

The form of the epigyne may be seen on PI. II. fig. 8. 

Genus CitYPiKEOA. 

Cryphawa diversa 9 Oambr. 

An adult female of this species, now to science, was taken 
by myself, running on a rail in the sunshine, on the banks 
of the Oaldew, on Oct. 11, 1892, near Carlisle. 

The specimen was submitted to Ilev, 0. Pickard Cambridge, 
who has described and figured it in Proc. Dor. Nat. Hist. 
Soc. 1893. 
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Genus Leptkyphanteb. 

Lepthyphantes pinicola , Rim. 

An adult male was taken by myself on the Cross-Fell range 
of hills (the Pennines) near Croglin. This is only the second 
locality in which it has been taken, it having previously been 
taken only once on Helvcliyn in 1890. 

Genus Dectmbium. 

Decymhium tibiale , BL 

Several adult males of this rare species were found in the 
same locality in which I had taken them two years ago and 
at the same time of the year. 

Woods at Wreay, near Carlisle, April 23rd, 1893. 

Genus Tapinocyba. 

Tapinocyba mbitanea , Cb. 

A single adult male was taken by myself in an outhouse 
in Carlisle in September 1892, 

Genus Epeira. 

Epeira patayiata, C. K. 

This species appears to be abundant along the shores of 
Lake Derwentwater. The webs are hung on the palings or, 
more often, amongst the stone walls. The colour of these 
spiders, like that of many others, varies considerably with the 
nature of the habitat, tending always, of course, to that of the 
surrounding objects. 


Epeira alvine, Walck. 

Four fine adult femaloR of this rare species were received 
from Mr. L. Greening, of Warrington, Cheshire, together 
with numerous splendid specimens of E. sclapetaria of both 
sexes. 

The former were taken at Chateris, near Cambridge, by a 
friend of Mr. Greening, in the autumn of 1892, when 
sweeping amongst the herbage in woods for beetles. 

Genus Lycosa. 

Lycosa Trailii , Cb. 

In crossing the Styhead Pass, from Borrowdalo to Waatdele 
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Head, 1 had noticed numerous Lvcosids scrambling about 
amongst the stones which surround the pathway. These l 
took to be L • amentata } and in the hurry of the march and iri 
the distraction of company did not stop to identify them more 
certainly. 

A few weeks later, however, having secured several speci¬ 
mens, I discovered them to be very different to amentata 9 and 
submitted them to the Rev. 0. Pickard Cambridge, who 
pronounced them to be L . TrailU } discovered many years 
before in Scotland and described by hirnsolf. 

Their habits are peculiar, for they seem to dwell entirely in 
that wilderness of loose stones, acres iu extent, which lies 
around the baso of the Great Gable Mountain. Exceedingly 
swift in their movements, they are very difficult to capture, 
for they seem seldom to venture far from the shelter of the 
rocks, and when once amongst the stones all further pursuit 
is useless. 

They resemble amentata very much iu general appearance, 
but are very decidedly larger, with longer legs; very black, 
with grey hairs. 

It was a little late for them when I discovered their value, 
so that only twenty or thirty adult males and females were 
taken. 

It is, however, evidently a very abundant spider, and 
probably inhabits the u screes 11 of sunny aspect throughout 
the whole of the Lake Districts. 

Styhead Pass, June 1893. 


Spiders noted } figured , or described . 


Cwyphteus ytabricepu, gp. n., p. 87. 
HdUmmu demlam 5, »p. u., p. 89. 

- turbatri&j Ob., p. 00. 

Mierwrta clypcata^ sp, n., p. 90, 
Buthyphantes setiyer, ap. u., p. 91. 
——• niyrvnm } Bl., PI, I. tig. 7, 
~~ approrimatus, Ob., PI. 1. tig. 8. 
— dorsad*, Wid., PI. 1. %. S. 

puttatun, Ob., PI. 1. fig. 10. 
Lepthyphantm JVhymperi, ap. n., 
p. 98, 

Porrhomma errans, Bl., i>. 100. 

-- Meadii t Bp. n., p. 101. 

* oblonyum, Cb., p. 102. 

- pyytnamm } Bl., p. 104, 


i lWrhommaCampfadlu, sp. u M p. J 05. 

—— (frcr/t s, ( 4 b., p, 100. 

- ,ii torophthat mum , Ob., p. 100. 

|- wiYrtum, Ob., p. 107. 

I - vwnttyviw, Sim., p. 107, 

i - adipntum , L. K., p. 107. 

- my ops , San., p, 107. 

Ayrwca celam, Bl., p. 107. 
Crypkawi dit'trna> (;b., p. 107. 
Lrpthyphantrs pnticola } him., p. 108. 
Decymhium tibia le , Bl., p. 108. 
Tapinucyba mbitanm , Ob., p. 108. 
Bimra patagiaUu O. K., p. 108. 

- ahine, Walek., p. l6s, 

Lyoosa Tratlii, Ob., p. 108. 
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EXPLANATION OF TIIE PLATES. 

Pl.Alh I. 

Fty, 1 tspthyphauten Whympen, sp. n. 

a. Left palpus of male from above. 0 , bus** of digital joml, i, spine 

at apex; ( } cubital spine, d ) falciform process. 

b. I left palpus from outer side. 

c. Caput and falees from in front. 

d. Lett palpus of male. 

i\ Profile of cophalothorax 
Fty . 2. thrypkatmylabriiep$ y sp, n. 

a. Right palpus of male from outside, a, falciform process, />, base 

ot digital joint; c 9 e, radial spurs. 

b. Palpus from inner side. 

c. Palpus from above. 

d. Caput and fab os from in front. 

t*. Inner angle of falx enlarged. 0 , isolated tooth. 

Fty. 3. HUlhomia turbatrh , Ob. 

a. Palpus of male from outside. 1, falciform process; 2, spam at 

apex. 

b. Palpus from above. 
v. Palpus, another view 

d. Kjwgync of female. 

e. Caput and lalces from in front. 

f. Profile of female. 

g. Cephalotborav from above. 

F%y, i. HtilAomui dewlann, sp n. 

a. Profile of female. 

b. Cephalothorax and abdomen from above. 

, c. Kpigynal area from in front. 

d, Epigynal area from abov e. 

e. Caput and falees from in front. 

Fly. 5. Microneta clypenta , sp. n. 

a. Profile of mile, 

b. Cephalothorax and abdomen from above. 

c. Right palpus of male from above. 

d. Hternum, maxillae, and faloes. 

e. Caput and falees from m front. 

f. Left palpus from outside. 

Fly. 0. liathypnarttes setiyer, ap. n. 

a. Right palpus of mate from above, a, apex of falciform process; 

t>, spiral spine at apex of organs; e, plumule; d, central spine. 

b. Right palpus from outer aide. 

c. Falciform process. 1, spatuliform apex; 2, group of long set®. 

d. Falciform process, another view, 

c. Epigyne offomale. 

Fig, 7. JJatAyphantes ntyrinu*, 131. 

7\ Palpal organs from outer side, a, falciform process; 6, spiral 

S at apex; c, plumule; d, central spine, 
orm process, enlarged. 

7 a'. Epigyne of female from above, a f upper stylum« 

7 a". Epigyue ol* female, lateral view. 
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Fig, 8* Batkypkcmtm ap/trnximatus, Ob. 

8'. Palpal organs from outer side, a, falciform process; b, spiral 
spine at apex. 

8". Falciform process, detached. 

8 a'. Enigyrm of female, lateral view n, upper stylum. 

8 a". Emgyne of female tom above. 

Fig. 1), Jlathyphanle s dorm!in, Wid. 

Palpus of male from outside a, falciform process; h, spine at Apex. 
Fig. 10 . Bathyphantcx pullatm, Cb. 

a. Palpus of male from outer side, «, falciform process; />, apo¬ 

physis with serrulate apex; c, spine. 

b. Palpus from beneath. 


Plate li. 

Fig. 1 . Porrhomma errant, 111. E Coll. F. M 0., U. H. M., O. P. C. 

a. Palpal organs from outer side, a, falciform process ; tr, b \ 

spines on ditto ; t, small spur at apex of bulb , e, basal spur of 
digital sheath. 

b. Caput and lakes from in front. Lines at side show relative 

height of clypoue imd ocular area. 

c. Epigyno of female from above. 

d. Epigyno of female, lateral view. 

Fty, 2. Porrhomma Meadii, sp. n. E Coll. F, M. C. and K. H. M 

a. Palpal organs from outer side. Small letters have the same 

signification as in fig. 1 a 

b. Caput ami lakes from in fiont Lines at aide as in fig 1 b. 

c. Epigyno from above. 

Fig, Porrhomma pygmatutn, 111. E Coll. O. V, C M typo. 

a. Palpal organs irom inner side. Small letters as above. 

b. Caput and fakes from in fiont, Janes as above. 

c. Palpus from outer side. Letters as above. 

Fig, 4. Porrhomma oblongum, Cb, E Coll. F. M. 0. 

a. Palpal organs from outer side. Small letters as above, 

b. Caput and lakes from in front. Linos as above 

c. Palpus from above. Small letters as above. 

Fig. 5. Porrhomma Campbell Bp. n. E Coll. F. M. C 

Caput and lakes from in front. Linos as above. 

Fig, 6. Porrhomma my op*, Sim. E Coll. <). P. 0. 

Caput and falccs from in front. Lines as above. 

Fig, 7. b. Porrhomma tnicrop/Uhalmum. , Cb. E Coll. (). P. 0. 

Palpal organs from above. Letters as above, 
b. Porrhomma decern, Cb. K Coll. 0. 1’. C. 

Palpal organs, different views. Letters as above 
Fig, 8. Agnvca oelan*, 131. 

Epigyne of female. 
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XIII .—A Month on the Trondhjem Fiord . 

By the Rev. Canon Ncwman, M.A., D.O.L., F.R.S., &o. 

[Continued from vol. \i\. p. 452. J 
[Plates VI. & VII.J 

Genua Kinkkoskias, Danielssen* 

(Additional notes on the genus.) 

Kinekoskiae Smitti\ Dan. 

Add to the synonymy of my previous notes given on p. 448 
of vol. xii. the following:— 

1875. Ihtyula fin Hi *. Vorrill, “Briei (’ontnb. XXX11. Results 
Bredgiug New Euglaud Coast, 1874,” Amor. Jouru. Hoi. vol. ix. 
ik 4Jo, pi, \ ii figs.1,2, 

1879, KmehofJaas jhwilt *, Vorrill, u Itccont Additions Murine invert. 

N.K Amoi.,” rtoc U.S. Nut, Mua. p. 180 (no description). 

1870. Kmokoskifis Smitti, Dub A Ivor .,=iiugtdu fie nlin, Vorr., Verrili, 
Prelim. Chock-Bist Marino Invert Atlantic Coast, Capo Cod to 
Gulf ot St I.aw mice, p. 20 (name only). 

1885. Kinekothwx {Jimjtdmtm) fiertlia, Vorrill, “Results Kxplor. 

‘ Albatross,’ J8K>,” Ann. Kop. Comm. Fish ami Fisheries for 18814, 
p 580 (m> description).— fiu(/ufop8i* t to which the species is hen' 
referred, is a genus established hy Vorrill, with Cdlulnriu Pruchii, 
Busk, as the type, upon the valid grounds that Cellulana of Busk is 
not Pallas's genus of that name. 

Since the last part of these notes was published, having 
had occasion to refer to some of Verrill’s papers, I came across 
liis figure of Buguia jlescilk^ and was at once struck with the 
absolute identity of his illustrations and my own of Kine- 
koakias timitti, and 1 find that he subsequently referred his 
species to that of Daiuelssen. Vorrill speaks ot the branches 
as “ tapering gradually to the point of attachment,” but 
makes no mention of a stalk; but even should the species 
assume a different habit on the other side of the Atlantic, the 
zooociai characters being the same, there can, 1 take it, be 
no question as to the propriety of uniting the forms, ft is 
interesting that Danielsson’s specios has its range thus ex¬ 
tended. It occurs in deep water (194 fathoms) off the coasts 
of Maine and Nova Scotia. I have found a fragment labelled 
u Kinekoshiae SmitH, =x Bugula Jlezilis” which was sent to 
me by Professor Vernll. It is in spirit, but in bad condition, 
having been apparently at some time dried; but it appears 
to bear out the synonymy. 
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Rinckoskias arboreewns, Dartielssen^ Buyula umbelta , UmitU 

It may be well, as l am noticing this genus, to refer also 
to this other northern species. K\ avborescens has the zoarium 
attached not by one chitinous tube, but by many, and these 
are short; the zoarium is more calcareous than in K. Bmtti , 
all the branches arch over and bend downwards, like an 
opened umbrella*, while the stems boar the proportionate 
height of its handle. The zooocia are on the upper surface of 
tin* branches; they have their backs marked with curved 
lines, as represented by Dan. & Kor. On the front there is 
no spine-point at the upper outer angle, but, instead, this 
angle is the point for the attachment of the aviculavium, 
which thus occupies a different position from tlmt in the three 
other known species; the aviculariutn is much shorter and 
more tumid~Dan. & Kor. correctly say u it resembles an 
eagles head iu shape,”—with the crown much arched. 

^.P 0 ^ 8 ^ have mentioned distinguish this species from 
A . poculum, Busk, ot the L Challenger 7 Expedition, as well 
as trorn the species here previously described. Specimens 
examined are from the Gulf of St. Lawrence (Mr. Wiiteaves) 
SI}. ^ ara kca, * Dijuiphna’ Expedition (Copenhagen Museum). 
i hiM last specimen has ooocia, which have nob previously been 
observed. Tliey are semiglobose and similar in character to 
those of the other species. 

7. Bugula Murrayana , Johnston. 

Kodbcrg. 


Genus Electua, Lamouroux, 1816 

(type Electra uertmllata, Lamx.,== Flustraptiosa, Liim,). 
^AtnphiMestrum, Gray, 1818 (type A . mombranacea, Abildg.t),® 


* Busk is mistaken in supposing (vidt ‘ Challenger’ Import, p. 45) that 
wt has represented his spociTieu “the wrong way up iu ilia figure.” 
t Busk, in * Challenger 4 import, Clmihistumata, 1884, makes Mnn- 
bramporu FUinwujii the typo of AmphibUxinm, In order to understand 
this we must refer to hw Cat. Marine Polygon in Brit. Mus., Cheilosto- 
mafca, p. 58, whore, iu describing M. Mnmnmi, ho makes Flustra mcmbrn% 
rncca, Abudg., a synonym. It is strange how he can have fallen into 
such a roistakn, for there is nothing in Abildgaard’s description or figure 
aptdwable to M. FkmmgiL The following words are important in that 
author h description, which is confirmed by the figure;—“ OeJlulia mar¬ 
gins calcareo cinctis, et monabru hyalina tec tie. Iu medio margiuali basis 
prostat mucro eluvntus plus minus elongatus, etc,” a What, then, is 

figL^ b 2 % Mrd ' »» Muller’s Zool. Dan. vol. ui, 1789, p. 08, pi. mil 
dh Mag. N. Mist. Ser. 6. Vol. xiii. 


8 
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Campeum, Gray, 1648 (type C. retu*utum, Gray *),mAnmdipora, 
Gray (type A*.pil<wa t Linn.),«= Iteptetectrina, d’Orb. 1851 (typo 
7?. dnitata , Sol. & Ell),« Flectrim, d’Oib. (typo F. lamelioim, 
d’Orb.)' *= Ptrvipora, (l’Orb. (typo [remit] P. ramota, d’Orb.), 
ztsjtffctra, Husk (/ Challenger’), partnn 

Zooecium more or less elongated, typically turbinate, the 
basal portion enclosed by a calcareous crust, which may be 
cither punctate or entire; anterior poition consisting of an 
area oval or oblong in shape, covered by a thin membrane, 
at the summit of which is the oral opening; border of the 
area calcareous and often surmounted with spines, in which 
latter case one at the base is either the only one present or ia 
usually larger Chan the rest. No ooeeia known in rccont 
species. No avicularia. Larva a u eyphonautea.” Zoavium 
either incrusting or erect and free. 

The species arc subject to extraordinary variation, and in 
certain conditions the basal portion becomes nearly or quite 
obsolete. 

Other European species referable to the genus are E, La - 
croixii (Autl.) (including M. monontachys , Busk) and E. catenu- 
laria (dameson). There are many representatives in other 
parts of the world. 

Electra verticillata , Lamx., has long been a puzzle to 
authors, and parts of the original figures have again and again 
been reproduced without any additional light being thrown on 
the species. Paul Fischer f and Smitt were the first who 
rightly referred it to Flmtra pilosa t Linn. That this is the 
case, and that it owes its peculiar verticillate arrangement of 
the zoweia to the situation on which it was developed, ia, I 
think, clear, though not hitherto explained. An examina- 


Abildgaard’a Flmtra membranaoea P Jt i* moat certainly the form figured 
by Smitt (pi. xx. fig. 4H) as forma memhranacm of Membrantmra pilo$a, 
and rightly referred by him to Abildgaard’s species, and whicn has since 
been well figured bv Freese (" Anatom.-histol. Unters. von Membrampora 
pilo*a , Linn.,” Arohiv f. Naturg. 1888, pi. i. figs. tf, 4), Them can be mi 
doubt that these figures, however, do not represent M . pikm, but M. Jm» 
rmxu f var. mwmtachy*, a species which I <et insert has lately recorded as 
M monoHtachys from the Baltic (Levinwen, Videnslc. Udbytte * Bauchs * 
Togter Polyzoa, 1891, p. 277), whence also the specimens of Abildgaard, 
Smitt, and Freese came. 

* About twenty-five veers ago I examined in Brit. Mus. the specimens 
which Gray had named Conoyeum reticulum^ and found that most of 
them at any rate were referable to M. Lacrauii , Aud., which, differing 
widely as it does from the type of M. monostachys. X am nevertheless 
unuble to separate from certain undoubted forms of that so-called species. 

t Fischer, “ Bryozoairoa, Echinodormes et Forammifferes da la 
Gironde,” Actes Hoc. Linn. Bordeaux, vol. xxvii. 1870, p. 16. 
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tion of the figures * shows it to be incrusting the main stem 
and extremities of the branches of some such seaweed as 
Cladostepkus verticillatus , Lightfoot. The magnified view is 
taken from the extremity of a branch, and apparently tho ver- 
ticillate ramuli of the seaweed have compelled a corresponding 
verticillate arrangement of tho zocecia of the polyzoon. 1 have 
seen such an arrangement, though not so marked, at the ex¬ 
tremity of a zoarium coating a seaweed (PI. VII. fig. 1). 
Moreover the quincuncial disposition of the zonecia is some¬ 
times departed from in Electra pilosa without any apparent 
cause, since in the widest foliations of an erect Flustritorm 
variety of the species (var. J/tmtriJormie, specimen a , presently 
to be described), which I dredged at Fluid, there occur many 
succeeding transveise rows of cells arranged paralIcily side by 
side acioss the frond (sec PI. VI. fig. (5). 

8. Electrapilosa, Linn., var. curbatufbrmia, Norman. (PI.VII. 

% a.) 

The only example of the species found was taken at 
Rddberg living absolutely free and in a u Ilemescharan ” state. 
Tt is described below under the above name, and is the only 
specimen 1 have ever seen or heard of in which this inode of 
growth has been assumed by the species. 

I take this opportunity of diiecting attention to the extra¬ 
ordinary variation exhibited in this species. The variations 
may be divided into two classes—first, as regards the struc¬ 
ture of tho zooecia themselves, and, secondly, as affects the 
ultimate forms into which the zooecia arrange themselves. 
Tho zooecium is normally more or less produced at the base, 
and this basal portion is always, when present, beautifully 
punctate; in advance of this crustaceous hinder poition comes 
tho area, usually ovate, sometimes nearly oblong, covered 
with a thin membrane, at the anterior end of which is the 
stnall mouth-opening ; the enclosing calcareous margins of tho 
area are almost invariably furnished with spines ranging 
from four to ten in number in different varieties on the lateral 
margin, and one at the centre of the hinder margin, rarely 
of the same size and character as those of the sides, but 
usually conspicuously larger and stouter, or converted into a 
setose appendage, which attains olten gigantic proportions; 
and in one instance 1 have seen, in addition to this great seta, 
one, two, or three of the neighbouring lateral spines, together 
with the basal spine, changed into great setaa (PI. VI. tig. 4). 

* Laiwouroux, Expos, method des genres de l’Ordre des Polypiers, 
pL iv. figs, a y A. 
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In a specimen incrusting the flat leaves of a Fucu$ the 
margins arc much more thickened than usual, the zooecia have 
their areas brought close together, the hinder calcareous punc¬ 
tate portion of the zooacium being reduced to the small portion 
whicn gives support to the great seta, at the base of which a 
few puncta may still be seen; but here and there even these 
few are absent (PI, VI. fig. 5). A remarkable modification in 
the opposite direction takes place in var. Reaumuriana , where 
the zooecia are elevated into a semierect position and the 
punctate crust is carried forwards and forms side walls on 
which rest the usual margins of the area (PI. VII, fig. 1). 

In the seas of our own islands this species has only been 
met with in ap incrusting state, and Mr. llineks has remarked* 
that “amidst all the varieties of this protean species from 
various parts of the world ” he had never seen the erect free- 
growing form until lie received a specimen from New Zealand. 
Nowhere have the seas been more closely examined for 
Polyzoa than around our own islands. It is thetefore very 
curious that, while free-living states of this species are met 
with on the coasts of West France, of Belgium, and of 
Norway, no instance of such growth should have ever 
occurred in our seas. 

There is also a very curious reproductive difference as 
connected with thegenus Electra and forms which arc certainly 
at least very closely allied. In the North Atlantic no ovicell 
has ever been known on any specimen of either of the three 
species which 1 would refer to this genus, E. pilosa, E, La - 
croixii (including M. monostachys), and E . catenarian and 
this fact has deep significance, let Mr. Waters lias described 
from New-Zealand Tertiary beds forms so like to the fore¬ 
going that lie has even referred them to the same species as 
Mernoranipora monos tachys and Membranipora Lacroixii, var. 
grandis ; in these reproduction takes place by moans of 
ooecia f. The absence of ooecia in recent forms would not, 
moreover, seem to be confined to North-Allan tic species. I 
cannot recall to mind any out of many exotic recent species 
which I should refer to the genus in which ooecia are known. 
It is probable therefore that Waters’s species must find their 
place in another genus, notwithstanding the close resemblance 
of such a form as that bIiowu in his fig. 3 to the genus Electra. 

* Ann. & Mag. Nat. Hist, ser, 5, rol. x, 1882, p. 169. 

t Waters, “Tertiary Cheilostomatous Bryozoa irom New Zealand/ 
Qutu*. Joum. Gool. 8oc. vol. xliii. 1887, p. 46 (M. monostacAus, pi yl 
figs. 6 , dj M. Laeroun i, vur, grandis, pi. vi. fig, 1). 
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Section I. Adherent varieties. 

Var. 1. dentata, Ell. & Sol. (PI. VI. fig. 1).—Zocecium more 
or less produced and punctate; margin of area crownod with 
spines, variable in number, usually from four to ten, rarely 
twelve, ami one at the base larger and stronger than the rest, 
but, like them, calcareous. Very common in the British Isles, 
incrusting shells, stones, and weeds. (Busk, Brit. Mus. Cat. 
Cheilostoraata, pt. ii. pi. Ixxi. fig. 1; Hincks, Brit. Mar. Pol. 
pi. xxiii. figs. 2, 3.) 

Var. 2. tenuis, Norman (PI. VI. fig. 2).—This form corre¬ 
sponds in all respects with the last, except that it is more 
delicate in structure, the spines more slender, and the basal 
spine reduced in size, so as to bo no larger than the others. 

An extreme form of var. tenuis in my collection (formerly 
in llarlee’s), incrusting a Mytilus , has the greater portion of 
the zooecia wholly devoid of spines or sette; other zooecia 
have two or three little denticles (rather than spines) ; others 
resemble Ilincks’s pi, xxiii. fig. 4; while some few show the 
passage to the usual state of var. tenuis. 

Forma stellata , Thompson,—This is either of the foregoing 
varieties living on the inside of bivalves or on broad-leaved 
seaweeds, and the zoanuru growing out iuto digitate exten¬ 
sions at the margins, so that its form is more or less stellate. 

Var. 3. tyi)ica 9 Norman, = var. L(vflingiana } Moll (PI. VI. 
figs. 3-5).—1 have never seen this variety incrusting stones 
or shells, but always seaweeds. The zooecia have the margins 
much stronger than in the preceding varieties; the posterior 
punctate portion is often reduced to a minimum, especially in 
the central portions of the zoarium, where the punctated struc¬ 
ture is wholly absent or can only be seen at the base of the 
posterior spine. The lateral spines are usually six, stout and 
strong; the posterior central spine is greatly developed, some¬ 
times still preserving its spine-like character, at another trans¬ 
formed iuto a great chitinous seta, which is two, three, or even 
four times the length of the zooeeium : when incrusting a flat 
weed these long setae arc developed most freely at the margins; 
when investing small round weeds the whole zoarium elegantly 
bristles with them, amt sometimes two, three, or four spines 
are changed into the great seta?. (Iilainville, Man. d’Actinol. 
pi. Ixxv. fig. 2 ; Hincks, pi. xxiii. fig. i.) 

Var. 4. Iteaumuriana , Moll, as Eleetra verticillata, Lamx, 
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(PLVJT. fig. 1).—Zooocia much more delicate in structure than 
in the last variety, semierect , so that in most cases the punctate 
crust is to he seen not only on the hinder portion, but on the sides 
beneath the area; lateral spines mostly four, but sometimes 
six or eight; posterior seta of moderate length, etpial to about 
two zoaujia. The zoceeia are more irregularty disposed than 
in any other variety, often one series is developed on the top 
of another, and hero and thereat the extremity of the branches 
they take on a vcrticillatc arrangement; but this vcrticillate 
arrangement is rarely to be found, and T regard it in my 
specimens as purely accidental; but the tendency of the 
zuoecia to erect themselves, and henee their form, and the four 
lateral spines clearly indicate this as the form described by 
Lamouroux. I have a large quantify of this variety clothing 
in every part masses of a small round branched weed about 
3^ inches high. It is part of that portion of my British col¬ 
lection which was Bailee’s, but the locality has not been 
preserved. (Lamouroux, Expos. ni4th. Polypiera, pi. iv. 
figs, u, A; Moll, Eschara , ex Zooph. ord. genus 1803, pi. iv. 
fig. 6, A-E *) 

Var. 5. hippothotformi#,zsiYi\T. laxa (P1.V1. fig. 7), Hincks’s 
names for Sniitt’s pi. xx. fig. 49.—In this beautiful and most 
remarkable variety the zoarium consists of lines composed of a 
single series of zooecia, whence branches diverge right and left 
from every cell (normally) t; these branches also consist of 
cells in single file and give origin to other pinnulsa, thus in 
all respects conforming to the habit of Hippothoa divaricate 
It runs over Fuci and is most fully and perfectly developed 
on their air-bladders. The following is the description of the 
arrangement of the zooecia in a portion of a specimen:—A 
main branch consists of a chain of 34 cells, the first twenty- 
five of which give origin, both on right ana left, to branches, 
the structure thus being elegantly pinnate. We will now 
follow the course of three consecutive pinnae on the left side. 
Pinna A J 1-5, 6 (1), 7 (1), 8-12, 13-31 (1); from 13 to 81 

* Moll's specimen had six lateral spines on the cells; that of Lamouroux 
fuur. 

t To understand how this takes place, see Julos Barroia, ( M&n. sur 
FembryoL do* Bryoaoftires,’ ] 877, pi. xv. fig. 0, whore wo have represented 
the 44 mother-cell" giving off the commencement of the three next cells, 
one in front and one from each shoulder. Ifoch call in vw. hippothai- 
for mi * in this respect acts as the u mother-cell,” giving oil three buds, 
but the lateral, instead of being directed forwards, are directed outwards, 

1 A number as the first “ means that the first five cells of the 
pinna have no branches, 44 0 (1) * means that the sixth gives origin to a 
bianch (pinnula) on one side, 44 7 (2) ” would mean that the cell gives 
me to two pinnules, right and left, 
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the pinna runs side by side with pinna B, the cells touching 
those of B on the right; on the left and free aide every cell 
gives origin to a pinuula* Pinna B, 1-3, 4 (1), 6-12 (2) ; 
now it comes into contact with pinna* A and C, and passes 
between them, the three running side by side from 13-17; 
here pinna C lias diverged to the right, but A is still to tho 
left, so one side only is free and we have 18-29 (1). Pinna C, 
1-fl, 6-9 (1), 10, 11; here it is running along the side of B, 
which is on its left, so that on that side it cannot branch, and 
we have 32-18 (1;; hero it diverges from B to the right, 
and, being free, we have 19-29 (2), and then a terminating 
creeping base equal in length to six cells, on which the cells 
are imperfectly or as yet not at all developed. The zooecia are 
elongated both in the posterior calcareous portion and in the 
long and often nearly oblong area; the lateral spines are 
4 or 6, rarely 8, the posterior spine is no larger than the 
others *; the branches diverge from what may be called the 
shoulders of the zoceeium. In every case where a branch is 
not given off to right or left it is from want of room; the 
animal seems to discover by its tentacles that there is a 
neighbour too near to enable itself to develop a zocecium in 
that direction: but the direct onward growth of the main 
stem, pinna, or pinnula is not so easily stopped ; it will run 
up close to the side of a neighbour and accompany it in its 
onward course (see Smitt’s figure), or it will ride over its 
back, if at an angle, and pursue its journey. The pure white 
lace which this variety forms is a beautiful object seen 
against the black background of the Fucus on which it is 
developed. My specimens are from Fiord, and it is not 
unlikely that those of Sara, which Smitt describes, were from 
the same locality, the fauna of which Sara knew so well. 

Section II. Free-living forms* 

Var. 6. oarhasiiformis (PI. VII. fig. 2).—Imagine the form 
stellatci) Thompson, living absolutely tree,consisting of a lamina 
composed of a single layer of zooecia, with calcareous back, 
and you have this variety. The specimen is 20 million in its 
greater and 16 millim. in its lesser diameter, the outline very 
stellate; the area of the zooecia has four, rarely six, or even 
eight spines on the margin, the posterior spine a little larger 
th*n the others. I can see no sign of attachment even at 
the u mother-cefl.” JLtddberg, Xroudhjern Fiord, 1893. 

* It was so in Sraitt'a specimen, and, of course, there may be this 
variation. 
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Var. 7. j!u&trtformi$) =var. EUmana } Moll.—The variety 
may or may not have originally invested a seaweed; in the 
former case the seaweed or hydrozoon having been covered, 
the zoarium develops free growth and forms flattened branches 
of greater or less width. The following notes will show wide 
divergence in the mode of grow th of the branches of var. 
Jluntriformis . 

Form a (PI. VII. fig. 3) exhibits great difference in the cha¬ 
racter of the free branches in the same specimen: some are 
broad and leaf-like, of twenty to thirty zococia in width; others 
hgulate; others so narrow as at first sight to appear to be 
round, but closer examination show’s an ovate section, they 
are two or three zocecia wide. These narrow branches are at 
the base, but the expanded leaves have digitate terminations. 
The lateral spines are usually six, sometimes eight; basal spine 
not long on the central portion of the leaves, but produced 
into a rather long seta on their margins and on the narrower 
branches. Height 2£ inches, not based at all on a seaweed. 
Batalden, which is a few miles from Florb, Norway, 1882. 

Form b (PI. VII. fig. 4). A dense bush, composed of a large 
number of stems springing from one base, and dichotomously 
and trichotomously branching; all branches and branchiate 
flat and narrow, mostly four to eight zococia in breadth, but 
occasionally widening before again dividing to fifteen or even 
twenty zooecia. Armature as m the last, but many colls in 
the wider portion of one of the specimens wholly devoid of 
spines. Height 2 inches. Bukken, in the Bergen Fiord, 
1878 (A* M. N.); Ostende {Prof* E . van Beneden). 

When visiting the museum at Libge in 1892 I saw a great 
quantity of this form preserved in spirit, some of which, above 
described, Prof. IS. van Beneden kindly gave me. He told 
me that it was very common on the coast. This is interesting, 
because Pallas, who wrote his excellent i Elcnchus Zoophyt- 
oruni ’ 127 years ago, tells us that this present form was 
known in Belgium aw “ Zee-moss,” and writes:—“Nullibi 
abundantiorem novi hanc Escharam, (juam in Mari Belgium 
alluentc. Sertufariam hngimmam , ibidem copiosissimam ct 
magnis acervis stepe in littore conapicuam, in certis tractibus, 
maxime versus autumnum, totam incrustat, et ab extremis 
ejusdem ramulis insuper frondescens, elegantissimas formas 
assumit, primoque tunc aspectu Spagnum palustre fere serau- 
latur. Sic incrustatee luyus Sertularia>, immanis vis ineunte 
imprimis hyernc Ann. 1764 in tota occidental! Belgii ora, a 
flantibus Austria egerebatur, ut in brevi passim spatio, ad 
oneraudura vehiculum flufficere potuisHit” (p. 51). 

Form o (PI. Vil.fig, 5).—Based on a seaweed, from which 
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base, when covered, have arisen hundreds of free strap-formed 
branches, usually simple, very rarely dichotomously divided. 
IV uniform stiap-shape of the brandies and their nearly 
uniform breadth of three to five zouecia, and length of about 
half an inch, give to this specimen a very marked character. 
The zocecia are always quincuncially arranged, and have six 
strong lateral spines, the basal spine as a long seta. Height 
5 inches. Picked up on the sands at Cap Breton, 8. W. 
France, in 1880 (,*t. M. N.). 

Yar. 8. udlariiformis (PI. VII. fig. 0).—A most elegant 
form. A little bush with erect, round branches; the un¬ 
divided branches are from 4 to 1 \ inch long, but seldom more 
than half a miliiuietic in diameter; built up generally of four 
rows of zocecia, which are rather more elongated than usual, 
with 4 or G lateral spines, and the basal spine slender but not 
setiform. Ilcight 2 inches. Fluid Bay, Norway (d. M. N.). 

Var. 9. gemellariifofimis (PI. VII. fig. 7).—Here we meet 
with E. pilosa performing a most extraordinary gymnastic 
feat. Tuo zocma stand back to back, shoulder to shoulder; 
on them mount two similai zocrcia, and so the main stem is 
built np of pairs of cells; then from both right and left 
shoulder of every cell stands out at nearly a right angle u cell, 
which is back to back again with the cell which has been 
developed from the opposite side of the main stem, and the 
growth of the branches proceeds as that of the main stern; 
and in this way an eieet pinnate structure is built up, ultimately 
becoming bipinnato, and even tripinnale, ami the whole com¬ 
posed of only a double row of cells. Zooeeia and spines as 
m the last. Fiord Bay, Norway, 1882 (A. M. N.). 

Var. 10. eucrateiformis (PI. VII. fig. 8).—This is var. 
hippothoiformis living free, the entire structure being formed 
of a siugle series of cells and pinnatcly branched. In this 
case, however, the branches are few and the general appearance 
is of a mass of long chains lying heaped together. Found 
with the many other remarkable forms in Floro Bay. 

Vars. 1 to 4 are British forms, the rest are not yet known 
in our fauna. 

The truly marvellous forms above described exhibit an 
amount of variation in Electra pilosa^ to which I know no 
counterpart in the whole range of marine zoology, or, indeed, 
in any other animal. One extraordinary circumstance at 
once strikes us. There seems to be common mind at work 
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and exhibited by the members of a colony, who determine to 
erect their building* after a special and prearranged plan. 
This is no case of inherited instinct which prompts the 
members of a family to act together to build as their fathers 
built; but the founder of a colony settles the course she will 
adopt, and this determination, it would seem, must somehow 
be communicated by means of the colonial nervous system, 
and be acted upon by all the descendants to whom sho gives 
birth by gemmation. Natural selection cannot account for 
this. A very difficult problem is here presented to us. We 
cannot appeal to vast periods of time. Wo see enormous 
changes brought about apparently at the will of individuals, 
who, building colonies after the various fashions characteristic 
of a large number of genera belonging to the same class as 
themselves, simulate the general forms of a Membraniporay a 
Hippothoa } a Carbascdy a Flustra , a Cellaria, a Geme/laria } 
and a Eucratea *. 

Bugula AJurrnyana is another species given to (i snorts.” 
The Menipeafruticosa, Packard {^Cellularin qvadriaentata , 
Lovdn), has been often regarded as a distinct species, dHFeriug 
from the type in its narrower fronds, fewer spines, and 
absence of large lateral avicularia; but the reason 1 refer to 
this species is not on account of that variety, but because it 
also is known to take on a Eucratea-\\kk form, composed of a 
line of single cells. This curious variation is figured by 
Smitt (pi. xviii. fig. 27), and I have also myself met with it. 

X have used the word u snorts ” advisedly in the preceding 
sentence, because the remarkable variations of Ekctra pilosa 
seem to find a parallel in the u sports ” of plants. 

(Jcnus Kamchonotub *, gen. nov. 

The zocecia, if developed freely in form, remind us of those 
of Ehctray being turbinate, with a calcareous part posterior 

* It has been argued by recent writers that tlie form which the colony 
of a polyzoon belonging to the Oheilostouiata assumes is of no moment in 
generic character. Ehvira pUosa lends strong support to this view. 
Yet it is a view nevertheless in which I am not prepared in all cases to 
acquiesce. The zooerial characters are unquestionably all important, but 
no lasting classification can be based on an) one part of the xocecnirn, 
whether it bo the mouth-opening, wall, rosette-plates, or anything else. 
Why also in all instances is the ultimate growth and form of the zoariatn 
to be excluded from generic character among certain families of the Ohoi- 
lostoinata, and at the same time to be recognized among the Cyclosto- 
matft and Otenostomata, and even other groups of the uheilostomuta ? 
Thu* is surely scarcely consistent. In some instances, as, for example, 
Elcctra pifaaa, the form of the colony is of no generic or specific value, 
but in other cases it may be aud, 1 believe, is. 

* PdfM(fjo$ f a bird’s beak, and v&tqs, the back. 
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to the area, widening upwards from the base; but ordinarily, 
in their crowded state, only a sufficient part of this posterior 
portion remains to support the avicularium ; the area is nearly 
as wide as long and often somewhat trifoliate in form; the 
mouth-opening is a slit close to its anterior margin, the border 
surrounding the area is calcareous and may be armed with 
spines. Ooocia large, globose, and imperforate. An avicu¬ 
larium of Urge size (sometimes monstrously so), with acute 
mandible, would seem to be habitually present on the adult 
zooficia, situated on the central portion of the zoceciura on or 
immediately behind the hindor margin of the area, and is 
often elevated on a pedestal. [Zoanum incrusting in type 
species.] 

Type, Tiampkonotus minaw (Busk). 

This genus approaches Foveolaria , Busk; but the first 
species (typo) described (F. dliptioa, Busk) would seem to 
have a regularly articulated large operculum, besides other 
points of distinction. 

9. Ilamphonotm minax (Busk). 

Memhramporct Fleminyii , forma minai , 8mitt, (Eft era. K. Vet-Akad. 
Forhaml. 18U7, p. 307, pi. \x. tigH. 43, 44. 

Membranipont minax, lliucka, Brit. Pol. p. 109, pi. xxii. figs. 2, 2 /j~c. 

On a stone from about 100 fathoms, Rodberg. I also 
have it in my collection from Shetland, Hardanger and Ber¬ 
gen Fiords, Norway (A. M . N.) } Gulf of St. Lawrence 
(Whiteavex). 

Hincks was of opinion that Smitt’s figure 44 could not 
belong to this species; but it gives an accurate representation 
of the avicularium in the fully developed state. 

10. Tesmrodoma graeile , M. Sars. 

18/51. Pwstulipora yracili*, M. Sara, Buret. om m i tiomm. 1810, Zool. 
lieiae x Lofoten og Fmrnork, Nyt JMag, f. Natur* ideas. p. 2<>. 

1800. Otwkopora borealis, Busk, Quart. Journ. Micr. Sci. vol. viii, 
p. 213, pi. xx viii. tigs. 0, 7. 

1883. QuadrMlaria yraHHs, M. Bara, Buskr. over nogle norske 
Polyzoer, VideiwknbH Porhusd. for L802, p. 14 (nenamtc copy). 

1864. QuadnWllaria ywills, Alder, u Now British Polyzoit, &o./ 
Quart. Journ. Mier. Sci. n. s., vol. iv. p. 7 (separate copy), pi. ii. 
figs. 9-12. 

1867, Anarthropora borealis. Smitt, “ Krit, Fdrteck. Skand. Hafs- 
Bryozoer,” (Efvers, af K. Vet.-Akad. Forhand, p. 8, pi. xxiv. 
%j. 25- 29. 

1809. Tmarodomu yraeik, Norman, “ Lost lie port Dredging Shetland.’ 1 
Brit* Awoc. Hep. for 1808, p. 309. 

1878. Tmarodoma boreale, Smitt, Florida Bryoz., Koagi, Ovens, 
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Votens.-Akad. Hand!, vol. xi. p. 32 (separate copy), pi. vi. fig#. 143- 
145*. 

18N0. Porirn borealis, Hindis, Brit. Polyzoa, p. 229, pi. xxxi. figs. 4-0. 

1884. Tessarodoma horeale, Busk, Iteport i Challenger * lolyzoa, 
I. Cheilostomata, p, J74, pi. xxn. fig. 8. 

On the precipices at Jibdberg. 

This germs differs from Porirn , d’Orbigny, in having:— 
(a) ooecia; (l) avicularia; (c) a row of large marginal 
pores ( a origellcs ”). The ocecia, figured by Alder, are very 
rarely developed—in not one in a dozen specimens could I 
find them at all; they are, if present, only to be seen on the 
very young cells at the extremity of the branches ; they are 
very small, with a granulated surface, and immediately 
become wholly immersed and invisible by overgrowth of the 
surface of the zoarium, while at the same time the tubular 
orifice goes on developing and keeps well above the surface. 
The avicularia also will be seen best on the young cells; but 
the presence of these is constant or nearly so. 

With respect to the specific name, it seems to me that 
the one given by Rars should be used. lie first, described the 
species, and Rusk, in ignorance of the fact, rcdescribed it; 
both assigned it to a wrong genus : Sars called it a Pustuli - 
para, Rusk an Onchopora. Sara was the first to correct his 
own mistake and Rusk’s, and, although there was a previous 
PustuUpora gracilis, MilUe-Edwards, in justice l think Sars’s 
specific name should he retained. 

Genus Hemicyolopoiu, gen. nov. 

Zooecia with pores confined to the sides and sometimes 
anterior portion of front wall. Mouth-opening well arched 
above, lower margin straight (no doutiele within the lip). 
Reproduction by ocneia, which are imperforated. No avicu- 
laria. No special pore (“ toneatrclle 

Type, [hmicychpora polita (Norman). 

11. Jhmicyclopora polita (Norman). 

Diaoopora etnucranata , Smltt, (TCfvors. af Kong. Vetensk.-Akad, 
Fbrhaad. 1871, p. 1129, pi, xxi. figs. 27, 28. 

Lepmlia polita, llincka, Brit. Pal. p. 3L5 r pi. xxxii. fig. a. 

* Busk questions whether Hnrutt’s a %. 143 and the lowermost zoewoia in 
tig. 144 really form part of Tmarodmna at all, or have merely become 
accidentally associated with it. The latter figures at any rate might well 
be regarded aa Lepralia (Porina) oitiata” Certainly the semicircular oral 
opening in very different from the circular form which always prevail# in 
the youngest cells at the extremities of the branches in Tmmrodoma, and 
there art 1 ' no lateral pore* shown in the figures in question. 
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This genu$ comes very near to Mucrondla } but differs in 
the absence of the denticle ( u lyrula”). Ilincks placed the 
type in Lepralia , but with doubt, Diacopora stenostoma , 
Smitt, is also referable to this geinn. 

On a stone from deep water, Kiklberg. Other specimens 
in my collection are the types from Shetland, 70-100 fath.; 
the Minch ; Greenland (* Valorous ’ Ejtped.) ; Parry’s Island, 
Spitsbergen, 20-70 fatli. (Smitt } as "Diacopora emucronata ”). 

12. Schizoporella Aldcri, Busk. 

Deep water, Rodberg. 

13. Sohizoporella linearis , ilassall. 

On stems of Hydro ids, Rodberg. 

14. Mucronella ventricosa , Ilassall, 

On a stem, deep water, Rod berg. 

15. Mucronella ahyssicola y Norman. 

With the last. 

16. Mucronella laqueata y Norman. 

Vuropom coccmea, forma waits, Smitt, *• Knt. Foiicck. A.c,” (Elvers 
af K. Vet.-Akad. Fori land. IM7, p. 27 (separate copy), pi. xxvii. 
(ig. 170 (\ix fig. 174, qua forsau acl Mucnmdlum abymeotam refe¬ 
renda <*t). 

Precipices, Rodberg, on stone. 

17. Pordla compressa , Sowerby. 

On the precipices, Rddberg. 

18# Pordla concinna, Busk. 

On shell, 40 fatli., Rodborg. 

19. Pordla bdla } Busk. 

I860, Leprfdia bella, Husk, Quart. Jouru. Micr. HcL vol. viii. p. 144, 
pi. xxvii. tigs. 2, 8, * 

1808. £kc/i(tr(*tfa Lnndsbvrovii, Smitl, k( Krit. Fbrtock. &<*./' (Efvers. 
It. Vet.-Akad. Forkand. 1807, p. 12 (noimrate copy), pi xxiv. figs. 00- 
66 (nec figs. 60, 07, nee LepraUa Larmbormm, Jonnston). 

I860. Smittia b*>lh } Hincks, Brit. Pol. p. 362. pi. xlii. tigs. 7 and 0. 
1880. Foi'ttta concinna, Hincks, var. gruoilis, ibid. p. 324, pi. xlvi. fig. 9, 
1889. Poreilu conomna (nee Busk), Hincks (partim;/* Polyzoa Bt. Law¬ 
rence,” Ann, & Mag. Nat. Hist, ecr. 6, vd. iii, p. 428, pi xxi, fig. 4, 

Zocecia generally elongated—longer in proportion to breadth. 
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tlian in P. conctnna —varying in colour from brownish yellow 
to red, very rarely white; whole front wall punctate, the 
pores round the base being larger than the rest. 

The oral opening shows the following variations-In the 
youngest state it is semicircular, the lower margin straight 
(Microporellidan) ; then a sinus is developed on the lower 
margin (and it is Sehizoporellidan) ; next a bifid tooth appears 
within the sinus (it is now Mucronellidan) ; then the round 
avicularium is developed in front of the bifid denticle, which 
last appears to be taken into the wall of the avicularium (and 
it is now typical Porellidan) ; lastly, a denticle is sometimes, 
but rarely, developed again within the avieularimn and is 
seen behind it (ana the orifice is now typically Srmttian). 

Nor are these all the variations, for others occur in the 
position of the oral avicularium : this sometimes is so deeply 
seated that it cannot be seen at all from the front, and is only 
found by looking down into the throat; a large form of the 
species Iming the zocecia measuring 1 inillira. long instead 
of 0*6 to 0 7 millim., which is the usual size, which I have 
from the St, Lawrence and Greenland, seems always to have 
the avicularium in this position ; this form may be called var. 
grwnlandica ; next and typically it is seen just within the 
oral margin ; lastly, sometimes it is on the margin, which it 
interrupts. 

The ooecia are very little raised and granulated. Over¬ 
growth takes place with certain variations:—(a) A thick 
ciust is developed over the zocecia, in which the punctations 
are even moie conspicuous than in the first cell-wall; the 
form of the zocecia is preserved, (b) The zoarium is covered 
with a similar punctate crust to the last, but here the hollows 
between the zooecia aie filled up, the surface becomes nearly 
flat, and on it the zocecia are mapped out by means of narrow 
raised matgiual lines. 

I have a pretty variety from the St. Lawrence [Whit- 
eaves)* The zoarium is a Hemeacharan free form; its 
surface is nearly flat, the zocecia not being so much raised as 
usual; the punctations are all over the surface and con¬ 
spicuous, except on a granulated fillet, which, raised above 
the general surface, completely and evenly encircles the 
mouth. 

This species may be distinguished from P. conctnna by its 
punctate front wall, as well as by its form, colour, &c. The 
latter species always has the general surface of the front wall 
imperforate and granular, though it has “ origelles ” (pores) at 
the base; the form of the zocecia is almost invariably shorter, 
and consequently wider in proportion; the colour is usually 
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wliite, though sometimes, as at Guernsey, it is pinkish or 
pale brownish yellow. 

Specimens of P Bella are in my collection from Shetland 
(Barlee and A . M. N.) : Aberdeen {the late Robert Dawson) ; 
Bergen and Hardanger Fiords, Norway (A, M. N.) ; Green¬ 
land ( f Valorous 7 Exped>) ; Gulf of St. Lawrence ( Whit* 
eaves). 

What is Lepralia Belli } Dawson? As few persons would 
have the opportunity of consulting the paper in which the 
species is described, 1 give here its characters :— 

“In large patches. Young cells granular, semihyalinc, 
confluent; mouth immersed, sinuated, with a vibraculum or 
avieularium inside the middle of the lower lip; ovicells 
rounded, granulous like the cells Old cells white, opaque, 
flat above, and separated by a deep sinuous turrow. Cells 
having a strong tendency to form rows radiating from the 
centre of the patch. It is allied to L . concinna, Busk, but 
differs in essential points from his description and figure.” * 

Now the words “Young cells granular, semihyalinc,” 
apply very accurately to Porella concinna, but not at all to 
I\ Bella , Busk. Mr. llincks, in Brit. Pol. pi. xlvi. fig. 0, 
figures from a Canadian specimen—authoritatively named? 
—Porella concinna , var. Belli . It represents accurately a 
common overgrown state of P. concinna , which is very 
diffcient from the same condition of 2* Bella . I have before 
me a mounting, belonging to Mr. Whheaves, who would 
certainly know Dawson’s species, which exactly corresponds 
with Hincka’s figure, and is labelled “ Lepralia Belli 7 ' I 
think therefore there can be no question that Dawson's 
species is a synonym of P. concinna . Mr. Hiucks has 
hitherto united the forms which I have here deemed 
distinct, I\ concinna and P. Bella ; but 1 think his second 
opinion was, at any rate, mistaken when in a recent paper f 
he transferred the L . Belli of Dawson from the form to which 
he had at first assigned it, and applied it to one which is 
undoubtedly what I call P. Bella . Of course it is quite 
possible that Dawson may have confused the species and 

a Described by Principal Dawson in “ Contributions to Canadian 
Natural History by W. 8* M. dTrban and Koburt Bell ” (extracted from 
the 1 lleport of the Canadian Survey ’ for 1800, p. 8JJ Two other 
Hew forms are in this paper described by Dawson— lhpputhoa wpama, 
which subsequently, ignorant of this paper, 1 by a singular coincidence 
described under the same nauio; and Lepralia plana, afterwards named 
by Smitt Myrmotm cuarotatum. 

t (bucks. i( TolyJios of the St. Lawrence?/’ Ann. & Mag. Nat. Hist, 
for. 0, yoL ill- p. 428, pi xxi. fig. 4. 
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sent P. Mia to Mr. Hincks as his P. Belli ; but, if so, it will 
not accord with Dawson’s own description. 

20. Smittia Landsborovii , Johnst. 

An example taken at Rodbcrg with small round avicuUtrium 
and bitid denticle. It does not bear any ocecia, to prove whether 
these are punctate or not. Neither Johnston’s nor Busk’s 
figures show any ovicolls ; they are both, it would seem, 
drawn from Landsborough’s specimen, now in the British 
Museum. Busk (Cat. Mar. rol., Choilostornata, pi. cii. 
fig. 1) figured us 6* reticulata, a form which seems indistin¬ 
guishable from Smittia Landsborovii . 

The figure which was next supplied to us was by Alder 
(Quart. Journ. Micr. Sei., n. s., vol. iv. pi. iv. figs. !-»*>); 
here for the first time we have the ooecium as well as the 
round oral avjculariuui, together with a larger spatulato 
avicularium which he found scattered here and there among 
the cells. The occciuni is figured as punctate. It is punctate 
in every specimen l have seen from the British Islands j it is 
punctate also in & crystallina } Norman, and in Escfiarella 
porifera t Smitt, forma typica 9 which l regard as another form 
of my species. S. crystallina may always be distinguished 
from & Landnborovii } of which it is at least a marked 
northern form, and 1 think specifically distinct. But 
Eschardla por{fera 9 Smitt, forma majuscula and forma minus- 
cula } differ from all the preceding in having the ocecia 
imperforate , and, as compared with S . Landsborovii typica > 
the zocecia are more tumid and the front wall more densely 
punctate. I propose to call this form 

Smittia arctica } sp. n. (type E.porifera , var. majuscula , Smitt)* 

Escharelk porifera , var. majuscuk, Smitt, Kril. Fortock. Skaud. ftafs- 
Bryo/. pt. h. 1807, p. 9, pi. xxiv. figs. 30--88, and forma mmuscula , 
tigs. 3&-S». ' 

Forma maiuscula: Kingabny, Spitsbergen, 172 fath. 
{Smitt); Greenland { ( Valorous/ 1875); Gulf of St. Law¬ 
rence {Principal Damon). 

Forma minuscula : Gulf of St. Lawrence IWhiteaves). 
All m Mua. Nor. ' 

21. Smittia trispinosa, Johnston. 

Trondhjem and Rodberg, 
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Fam. Celleporellid®. 

=a DiazeuxMes, J. Jullien (Cap Horn). 

Genua Cellepokella, J. E. Gray, 1848. 

1848. CeUmordla, Gray, List Brit. Anitn. Brit. Mus., Radiated Ani¬ 
mals, j>. 128. 

1888. Diazeu.via, J. Jullien, Miss. Scien. Cap Horn, Bryozoaires, p. 28. 

M. Jullien, in the synonymy of the genua, gives " Odle~ 
patella , Gray (partim)”; but the only species which Gray 
placed in his genus was C . hyalina , and .Tnliicn’s name is an 
absolute synonym of the before-described genus. 

Jullien has drawn attention to the striking features in this 
genus, not only as shown in the larval state and early deve¬ 
lopment, for the elucidation of which we are indebted to the 
admirable work of J. Barrois, but also to the fact that the 
erect ooecia, which arc developed in great profusion on the 
heaped-up central portion of the colony, are not on the 
summit of polypide-bearing cells, but of small cells connected 
with the reproductive function. Jullien’s work should be 
consulted witli respect to the genus, as I have only referred 
to the more remarkable characters, Levinsen, though appa¬ 
rently unacquainted with Jullieti’s work, has more recently 
added to our knowledge by illustrating the mode of growth 
of the ooecium-cclls (Levinsen, ‘Ilauchs 1 Togter Polyzoa/ 
1891, p. 286, pi. iii. figs. 10—16). 

22. Celkporella hyalina , Linn. 

Trondhjem, on shell. 

Var. catenifira , Norman. 

This name may be given to a variety from Florb, 
Norway. It is very prettily reticulated, the colls 
being separated from each other by a regular chain¬ 
like Interstitial development, the openings in which 
are oval, arranged in single file. It is an inter¬ 
mediate form between C . hyalina and C. diecreta 
(Busk)*; in the latter the interspaces are wider 
and the openings not arranged in such regular 
order. 

* Jullien (Gap Horn Bryoz. p. 88) has renamed this Xtiumma reticu- 
lam f quoting a* a synonym “ Lepralia hyalina, var diacma, G. Busk ” i 
hut lfosk (B. M. Cat. Polyz., Cheilos. p. 88) \m given no such varietal 
name; he described a spates, Lepralia dmreta, and bis specific name 
must therefore he retained, 

Ann* & Mag* N, Bint Ser. 6* Vol atiii. 9 
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Jullien lias united Hippothoa paUtqonica y Busk, with 
C . hyalina, The North-Atlantic species of Hippothoa , 
//, divaricata , IL flagellum, and //. ejcjmnsa, all have the 
ocecia borne on imperfectly-developed cells, and the latter 
often has the zocscia in clusters instead of following the usual 
unicellular arrangement. If Hippothoa is not to be united 
with Oelleporella {Diazeuxia, Jullien) it certainly come» 
very near it. Since Jullien apparently declines even to place 
them in the same family, it is better to wait for his further 
views rather than at once merge Gdleporella in the earlier 

S mUft Hippothoa . Jullien states that there is only one 

Uropean genus and species of his family Diazeuxidfes; and 
of Hippothoa divaricata he writes :— u Sraitt deji avait indi- 
qu£ VHippothoa divancata 9 Lamouroux, cotnme dtant une 
varidti? de sa Mollia hyalina, qui n’est autre que la Gellepora 
hyalina . Mais VHippothoa divaricata est tellement different© 
de la Gellepora hyalina , que je me refuse & admettre cette 
maniferc de voir.’’ 

1 quite agree in not uniting these species; the zooscia of 
H, divaricata are much more produced, and the ooecia are 
imperforate, while in Cl hyalina they are always punctated; 
but Jullien has not yet explained why he does not unite the 
genera, nor referred in any way to the similarity of the 
ooDcium-cells exhibited in Gdleporella ( Diazeuxia ) and Hip¬ 
pothoa* The illustrations which he gives of the ooscium-cella 
of D . hyalina , var. patagonioa, closely accord with those of 
Hippothoa . 

28* Hornera lichenoides, Linn* 

On the precipices at Rbdberg. 

24. Hornera violacea, M. Bars. 

Rddberg, on precipices. 

25. Idmonea atlantica , E. Forbes. 

Sodberg, 70-250 fathoms. 

26. Stomatopora dilatans, Johnston. 

On a stone, deep water, Rodberg. 

27* Diastopora obelia, Johnston. 

Rodberg* 

28* Lichenopora hispid a, Fleming. 

Trondhjem and Rodberg. 
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the TrondJytm Fiord. 

29. Barsntsia gracilis, M. Sara. 

On a hydroid, Rodberg. 

SO. Rhabdopleura Normani , Allman. 

A single specimen on a Serpula , precipices^ Rodberg. I 
sought in vain for this species on the Lophohelia at Rodberg, 
on which coral I had dredged it m the Hardanger Fiord, 
where it is also found on the tests of Ascidians. 

The literature of this remarkable genus is becoming volu¬ 
minous. In the latest paper, by Mr. G. H. Fowler*, that 
author says, 44 As to the affinities of IihabdopUura in one 
direction there can be no doubt. Every positive anatomical 
feature which it possesses points to a close relationship to 
Ctphalodittcm ana Balanoglossus, while it only differs lrom 
these forms negatively, namely, in the absence of two impor¬ 
tant structures, gill-slits and proboscis-pore.” He then 
arranges these genera as three groups of the Ilemichordata. 
He adds that 44 there is another possible alliance, obscure and 
confused at present,” to the genus Phoronw . 

Thus Rhabdopleura is to take its place, according to 
Mr. Fowler, in the Phylum Vertebrata; on which Lankester’s 
views are thus summarized in the latest edition of the 4 Ency¬ 
clopaedia Britatmica,’ article 44 Vertebrata 

Phylum Vertebrata. 

Branch a. Craniata (Cuvierian Vertebrata). 

„ b. CEl*HALOCHORDA (Amphioxus ). 

„ c. Urochorda (Tuuicata). 

„ d . Hemjchorda (. Balanoglossus ). 

Into the last Branch Fowler, in his paper, removes I?AaJ- 
dojpleura and Cephalodiscus from the Polyzoa, to keep company 
with Balanoglossus, its only previous occupant. 

JLankester says, " Balanoglossus gives the most hopeful 
hypothetical solution of the pedigree of Vertebrata; ” and, 
as emphasizing the high interest which attaches to these 
remarkable animals, 1 would call to mind that previously to 
Batanoghasus being thus placed in the Phylum Vertebrata, 
Gegenbaur had instituted an entirely new phylum in the 
animal kingdom for its reception under the name of Ente* 
rqpnwstu. On the other hand, the larva of Balanoglossus 
(" Tornaria **) seems to point to affinity with the Echinoder- 

* G. Herbert Fowler, “ The Morphology of Rhabdopleura Normani,*' 
Fet&taehr. z, webenzigsten Ueburtatage liudolf hmekarts, 1892, p. 298, 
‘pi. jfcxx. 1 
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mata, while those of J&habdopleura have as yet evaded the 
most careful search, and that of Cephalodittem, from the habitat 
of the animal, 245 fathoms in the Strait of Magellan, is not 
likely soon to come under the section-knife of any naturalist, 
unless one is forthcoming—even more ardent than those two 
able men, Lankester and Banner, who at different times have 
spent their summer holidays on the Hardanger Fiord, seeking, 
but in vain, for light on the developmental history of lihm - 
dophura —who is willing to devote a year in the journey to 
and search at Cephalodiscus's far distant and inhospitable 
home. 

[To be continued.] 

EXPLANATION OF THE PLATES. 

Platk VI. 

All figures illusirato Mlwtra pilosa, Linn. 

/•///. 1. Yar. ilentattij Ell. & Sol., an ordinary form of this variety. Iu the 
zoweift figured the oral aperture has fallen inwards and left a 
gaping aperture, which does not therefore represent the proper 
mouth-opening. 

Fig. 2. Yar. tmuis, Norman* 

Fiy. i). Yar. typtca, Norman; a condition of this variety incrlisting a 
round stem in which the basal setts are of great length. 

Fig. 4. A single zooccium from the same specimen as the last, in which 
two lateral spines, as well as that at tho base, am converted into 
long setose appendages. 

Fig. 6. Yar. fypiro, Norman. From the central portion of a specimen 
coating a frond of Fucus serrate*; at the lateral margins the 
long act m are developed, and a punctate portion of the base of 
tho cell is visible, while in the central part of the zoarmm (that 
is, on the side of tho frond of tho Fucus which it incrustaj the 
zocooia (as here figured) are oblong, and consist only of the 
area and bounding walls, the basal punctate portion being 
wholly absent; the intern! spines short, stumpy, and strong, mm 
usually upright; the basal spine is strong ana also erect* 

Fig. ft. Three zboucia from each of three rows running across the broad 
part of a fiend of var .Jlustrjformis from Batalden, showing an 
unusual parallel arrangement instead of the quincundai order 
which usually prevails. 

Ftg, 7. Var. hi/)pofhoifornm^ Normau; Floro, Norway. The cells of the 
main stem in the part figured are for some reason in an abnormal 
condition, and constricted at the origin of the pinnae. The 
figure is somewhat diagrammatic, because I have not seen the 
pinnuto commence so low down as on the first or second 
zoascium; they may be expected about the fifth, but apparently 
the only cause for this is want of room; but in the drawing for 
a Bimilar reason, H icanl of room” the illustration of what 
subsequently taken place at a greater distance from the main 
stem in reality lias been here given nearer the origin of the 
pinme. 

N 11.—The figures on the Plate are drawu to different degrees of enlarge¬ 
ment. 
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Plate VII. 

All figures illustrate the varieties of Electro pilwa, Linn. 

Fig. L Var. Reaumnrima, Moll, The tip of a coated stem from the 
specimen which was procured by Ueurge Barkni. The punctate 
wall will here be seen extended forwaids along the aides of the 
area. 

Fig. 2. Var. <arbasitformi «, Norman. Natural size. 

Ftg. «l. \ r a Y.Jtu*tnformu, Norman. Form a. One of the broad branches 
of the specimen from Bataldcu, natuial si?.e. 

Ftg 4 . Vnr. fiusfri format, Norman. Form />. A portion of the specimen 
from Ihikkeu, Borgcu Fiord ; natural tiz*\ 

b\g. 6. Xt\v.Jiu#fnfonms, Norman. Form c. V fragment of the specimen 
from PWf‘ de Cap Breton, Bay of Biscay ; natural size. The 
ci nfnil portion of this fragment consign of tin* Elect/a coating a 
seaweed; the strap-like terminations nve the Poly soon in a treo 
state. 

Fig 0 \ ar. tellarnformut , Norman. A fragment of a specimen from 
Floio, Norway ; the ramifications, which would naturally be all 
elect, bate been oulopie&d for the purpose of more clear illus¬ 
tration. Natural size. 

Fg. 7. Var. gemrllurttfoi mt\ Norman Flora, Norway. Natural size. 

Fg. 8. Var. eucrateiformis, Norman. Floro, Norway. Natural size. 


BIBLIOGRAPHICAL NOTICE. 

Lu (JmjmUes dee Eau,v doveets et saumatrix de France. Par Absoitlo 
Locum. bvo. Paris, 18U3. 

Tins work in scope uiifi method is similar to 4 Les Coquilles marines 
dee C6tos do Franco/ by the same author. In the 4 Annals ’ for 
January 181)2 we ofitmsl some remarks upon that volume, which, 
in a great measure, are applicable to the book before us. 

It consists of 327 pages of text, containing brief descriptions of 
the families, genera, and the innumerable so-called species, and is 
illustrated with about three hundred not very good figures. The 
descriptions of the families and genera average about two lines each, 
and contain no mention whatever of the soft parts or animals; so 
that their true value may readily be estimated. The specific (!) 
descriptions in hundreds of cases are nothing more than mere 
diagnoses of individual specimens or groups of specimens belonging 
to one and the same species from different localities. 

The rate at which the number of species increases in Franco is 
truly miraculous! Let us take two instances, M, Moquin-Tandon 
in 1865 recognized only five indigenous AmdonUr ; in 1882 
H. Locard enumerated 109 species, but a decade later this number 
bos increased to 279. One author in 1882 was content with the 
modest number of 31 species of Limwa n but now 127 are required 
to satisfy him! Of this genus M. Moquin-Taudon recorded but 
seven distinct forms. 
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These statistics are sufficient to show the character of the work, 
and we oonicas that, for our part, we cannot perceive any other 
ultimate purpose in it than tho creation of a supremo contempt in 
rational persons for such so-oallod scienoe, and a feeling of hopeless 
confusion in the minds of students, especially young inquirers. 


MISCELLANEOUS. 

On twn new Tyim of OhoniostomaUdrO from the Coast* of France: 
Sphteromdla mierooephala, 6\ tjr and Salcnskia tuborosa, 
(L $ B. By MM. A. Uiakd and J. Bonnier. 

AYe have shown in a previous memoir * that the family Chtmio- 
stomatidtc, established by Hansen tor the single genus Ohoniostoma , 
ought to include, besides forma \*hich Kroyer and Max Weber 
partially discovered some time ago, a new genus discovered by us 
upon a Mijm already attacked by an Epioarid, and lastly the 
enigmatical Copepod SpJurronella Leuckarti , so well investigated by 
Balenskv. 

Hitherto no crustacean lielonging to this family had been met 
with on the shores of France. Upon the occasion of our uote upon 
Podmcon DellamUei , an Epicand parasite of Ampelisoa dladema , 
Costa, M. Chevrons sent us a certain number of specimens of 
Ampdisea Boouk, A. tenuicomiu , Lilljeborg, and A . spini~ 

waniu Chevroux, collected at Le Croisic, and which he thought were 
infested by Podatcon. A careful examination of these Araphipods, 
which wore all females, convinced us that a single specimen of 
A, Bpinimana bore a Podascon belonging to a new speoies, PodUmon 
Chevreuxi, G. & B. 

All the other parasites were, not Epioarid Isopods, but Copepods 
of the family Choniostomatidio, belonging to two different genera. 
The parasite of Amjidisca tenuicornis is a &p*h(t>mne/?a distinct 
from the Mediterranean species studied by Salensky: we shall 
designate it Bphrrontlla mwrcccphaln. The parasite of A . spinipt* 
belongs to a new genus: we shall give it tho name of Salendria 
tuberoM, in honour of the eminent Kussian zoologist to whom we 
owe the first explicit information upon the evolution of tho 
Choniostomatidm. 

Those two species of parasites are found surrounded by their 
numerous sacs of ova in tho brood-chambers of tho Ampelieoa, which 
aro rendered barren in consequence of parasitic sterilization (etm- 
tration parasitaire). Tho brood-lamellm arc often caused to gape 
widely, allowing grains of sand and other foreign bodies to enter, 
which never happens when the Ampeliscat are carrying their eggs 
or are in the normal non-gravid condition. 

In spite of the most minuto investigation of tho four infected 
individuals, we have been unable to find a single male of tiph&ro~ 

* Uiard and Ikmnier, “Note suv YAspid&cia Nor muni ofc l&famiUs 
<t«s* Oliouiostonmlhlte, 1 ’ Bulletin in iontitique de la France et de la 
Belgique, t. xx. 1H8D, pp. 841 872; four figures in the text, and pk x. 4 xi* 
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nstta mimxephala. The female diffors from Spherondlrt LeucJcarti 
in the small sue of the cephalic portion when compared with the 
total mass of the body. The buccal apparatus is more simple. We 
hate distinguished hut one pair of mandibles, which, it is truo, are 
very stout, and project by their free extremity in the centre of the 
sucker. The first pair of raaxiilipodoa is bettor developed than the 
second, contrary to what is the case in tf. Leucharti . The genital 
area exhibits a different arrangement. The corneous papillm aro 
very large and represent tho evaouatory apertures of two cement- 
glands. These cement-glands must not bo confounded with the 
coUeterial glands which soeroto the substance of the ovisacs, and 
which open in tho immediate vicinity of tho female aperture. 

We havo counted us many as nine sacs of ova around a single 
female. Each sac may contain fiom sixty to eighty eggs with 
a very bulky germinal vesicle and a very distinct germinal spot. 

Segmentation is cpibolic. Tho endodormic macroepheros contain 
large fatty globules, analogous to those which mo soon m the eggs 
of many fishes. Wo have not met with fully-developed embryos. 

The go hub Salenskta^ of which but « single specimen has come 
into our possession, in consequence of the degradation of tho adult 
female, is allied to Choumtoma and still more to Aspvhecia. The 
body of the female is irregularly pyriform, with a conical buccul 
region. 

All trace of masticatory or locomotory appendages has entirely 
disappeared. We only find at tho head an apparatus for attachment 
in the shape of an nwphidisk or sleovt*-hnk. Tho genital area is 
more simple than in ftpfaerondla. There is nothing in tho shape of 
ornament, except a chitinoun hair situated ou the inner side of each 
female aperture. 

In the neighbourhood of these apertures we have found throe 
dwarf males. These exhibit a very interesting peculiarity. They 
have not undergone the regressive metamorphosis which we observe 
in the case of the males of JSphasvoneUa Lewkarti and Axpiihvcia 
Nomtani : they have retained tho characteristic shape of the embryos 
of ftphceronella and Chmiostoma. .Nevertheless the existence of the 
two enormous spheroidal reservoirs, ahich are regarded as sperrna- 
theceein the case of the males of the other Choniostomatidte, permits 
us to believe that they have attained their sexual maturity. In this 
case therefore we should be confronted with an instance of fnwjemsi* 
entirely comparable to that which is exhibited by the Crvptaniseid 
males of certain Epicaridfc; and the question may be mooted 
whether, as in the case of certain of these latter, duwrjomy might 
not occur in the male sex of Sal&nskia, that is to say, whether, after 
having performed their function in the larval form, these males, or at 
least one among them, might not bo capable of undergoing the 
regressive metamorphosis which has been proved to tako place in the 
ease of the males of Anpidircia and Sphtvmiella Leuchtrti . Perhaps, 
too, these dwarf mules are only eomplemental males, such as are 
known in several grouiw* of parasitic Metazoa. The excretory ducts 
of the spermafchec# appeared to us bo open in the neighbourhood 
of the mouth, contrary to what occurs in Aspid&Ha. 
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W© have only observed a singlo sac of ova belonging to this species 
and that was in bad condition, so that wo are unable to say anything 
as to its embryogeny, It is probable, however, that the embryos 
greatly resemble tho progouotic males of which wo have just spoken. 

The co-existence of Podaxron (Jhcvrruxi arid Podascon DeHavrtUa 
with the Choniostomatidm mentioned in this note, upon species of 
the same genus Ampelteca, once more raises the problem, to which w© 
have already drawn attention, of a possible cthological relation 
between the two groups of parasites, Epicaridm and Chonlostoraatidne. 
From what we know of tho habits of Chomostoma and Axp'uhrcia 
we are inclined to think that the Epicaridac o]>on the wav at the 
present time , or in certain cases perhaps have opened it phylogouti- 
cully, to the Choniostoimitiduo. But this is a point that demands 
fresh investigations conducted as iar as possible upon tho living 
animals,— Comptes Hindus , t. cxvii. no. 23 (September 25, IBM), 
pp. 446 441k 

Who first found Balanoglossus ? By the Her. Canon 
No khan, M.A., D.O.L., F.lt.H., <&o. 

By a curious coincidence two works have reached mo to day. The 
first of those is a new volume of the 4 Fauna und Flora des Oolfes 
von Neaped/ a magnificent monograph by Dr. D. W. Spengel upon 
tho Entoropneusta (Ilemichorda, which includes Balanoylomis and 
allies). The second is ‘Atlante di Figure seeverate dalle t’avole incise 
e da disegni originali illustranti di Momorie postume di F. Cavolini 
pubblicate per cura ed a spese di 8, D. Chiaje'; I have only boon 
able to procure the plates of this work. From Cams and Engel- 
mann’s Bibl. Zool. p, 121,1 find that there should be 344 pages und 
that the date is 1853. This work is by " Fil. Cavolini/ 11 the Italian 
naturalist who wrote at the end of the last century. The plates seem 
to be of the character of that period, and < he last is apparently intended 
to illustrate a paper on the great eruption of Vesuvius which over¬ 
whelmed the houses of the 10,000 inhabitants of the town of Torre 
del Greco in 1794, If these plates date from the end of the last or 
from the beginning of the present century, then Cavolini was tho 
first to notioe and figure, and, perhaps, describe, tho genus BaUno- 
glossus . On pi. xiv, fig. 4 will be found a very good illustration of 
a form which seems most closely to resemble A Kowalevshi, among 
those figured by Spengel. Spengel makes no allusion to Cavolini^ 
work in his Bibliography, and gives Esohscholtz as the earliest dis¬ 
coverer of a species of the group (Ptycodem fiava, 1825). Esch- 
scholtz’s figure is a very inferior one to that ot Cavolini. 

Probably there is a copy of Cavolini’s woik in the Brit, Mur. or 
other library. Will some one clear this matter up ? The plates, 
moreover, in Cavolini appear, from their different sixes and the 
double numbers on them, to have illustrated previously published 
papers, here brought together; but I cannot find any such papers 
referred to in Bibl. Zool, 

Burnmoor Rectory, 

Dec. 16,18U3. 
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XIV.— On some new and rare Crustacea from Scotland. By 
Thomas Scott, F.L.S., Naturalist to the Fishery Board for 
Scotland, and Andrew Scott. 

[Plates VIII. & IX.] 

A CONSIDERABLE quantity of material (mostly marine), ob¬ 
tained by dredging and shore-collecting, has been examined 
by us daring the past few months. The material was from 
various places in the Moray-Firth district and from the Firth 
of Forth. The examination of the material has yielded a 
number of species of rare and interesting Crustacea, and espe¬ 
cially of Copepoda, and descriptions, with suitable drawings, 
of these are being prepared; those we now propose to record 
comprise five species or the Harnacticidse and two of Ascomy- 
aontides, with notes on a few other apparently rare forms. 

Harpacticidn. 

Amymone nigrans *, sp. n. (PL VIII. figs. 1-7.) 

Length *4 millim. (V? of an inch). The ventral edge of the 
first body-segment in truncate and sinuate, and the free por¬ 
tion of its posterior edge slightly crenate ; the ventral edge 
of the posterior body-segments is produced into four irregular 
tooth-like processes (fig. 1). The two male postero-ventral 
processes (a,«) are more acutely angular than those of the 
male of Arnymone sphcerica , Claus. The anterior antenna 
(sntennules) are seven-jointedj in those of the female the 

* Ntffrmt, blackish. 

A*rn. <Jc Mag. N. Hist. tier. 6. Vol. xiii. 
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first joint is considerably longer than any of the others, the 
second to the fifth joints gradually decrease in length, while 
the penultimate joint is about one third of the length of the 
preceding one and half the length of the next; the formula 
shows the proportional lengths of the joints— 

16 11 9 7.6 2 6 

1 ‘234667 

In the male antenna the third and fifth joints are much shorter 
than either of the joints that piecede or follow them, and the 
sixth and seventh, which are subctjual, are each fully twice 
the length of the fifth. Posterior antennae nearly as in 
Amymone gphwrica. Mandibles and maxilla; also somewhat 
similar to those of that species, but the second joint ol the 
mandible-palp is proportionally considerably longer, while 
the mandible is aimed with longer apical teeth. The anterior 
foot-jaws are provided with a claw-like terminal spine, and 
the marginal process at the base of the last joint bears two 
sniniform terminal set®. The posterior foot-jaws resemble 
those of Avtymone aphtrrica , but the interior edge of the last 
joint is not so densely fringed with hairs. The outer branches 
of the second and third paire of swimming-feet are two-jointed 
(fig. 4), and of the fourth pair three-jointed; the first joint 
of the outer branches of the fourth pair is much shorter than 
either the Becond or third joints, and a strong sniniform seta 
springs from the inner edge and near the middle of the last 
joint; the length of this spiniform seta is at least equal to 
the whole of the outer branch (fig. 5) ; the first aud second 
joiutB of the inner branches are nearly of equal length and 
shorter than 4 the last joint; the only set® on the inner 
branches of the fourth pair are—one on the inner margin near 
the distal end of the second joint, and three (two terminal and 
one subtcrminal) on the last joint. The basal joint of the 
fifth | aii in the female is broadly foliaoeous, the inner margin 
is rounded and bears three short plumose set®, while the apex 
is somewhat oblique and angular and armed with two stout 
spiniform set®; the secondary joint is narrow and extends to 
the apex of the basal joint, and is furnished with three stoat 
hairs on the outer edge and a small terminal hair. The 
male fifth foot has no secondary joint, it is long and very 
narrow and slightly curved, and furnished with three marginal 
and two terminal set®; one of the terminal set® is much 
longer than the other. Colour irregularly diffused, dark 
cinereous, nearly black in some parts, as at the posterior end. 

Hob. Cromarty Firth, near Invergordon, frequent. The 
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bottom here, in mid-channel, is composed largely of irregular 
lumps of hardened mud, formed of the agglutinated tubes of 
a species of Sabella. Some of this mud was dredged and 
carefully washed: the water in which the mud was washed 
was then passed through a muslin sieve, and when the contents 
of the sieve were afterwards transferred to a bottle of sea¬ 
water numbers of the little Amymone nigrans appeared as 
blackish specks swimming about, and their peculiar move¬ 
ments characteristic of this remaikable genus formed an 
interesting study. 

llemarka. Though Amymone nigrana does not agree with 
any described species known to us, it is yet possible that it 
may be the form ascribed by Boeck to Amymone sphasrica, 
Claus, and which he described as having the outer branches 
ot the swimming-feet two-jointed. It is supposed by some 
authors that Boeck has somehow mistaken the number of 
joints in the outer branches, because the outer branches of the 
second and third as well as of the fourth pair of swimming- 
feet in Amymone sphcerica are all three-jointed, and certainly 
the Scottish specimens of what v\e believe to be that species 
have three-jointed outer branches to the second and third 
pairs; but the discovery of Amymone nigrans will tend to 
show that Boeck’s description may bo right after all, and that 
the mistake was made in ascribing to Amymone spkmrica , 
Claus, a form that was probably quite distinct fiom that 
species. But, whatever Ik) the explanation, there can be no 
doubt that the form we have heie described as Amymone 
nigram has the outer branches of the second and third pair of 
test in both sexes two-jointed. 

In all the specimens of Amymone aphatrica examined by us 
we observe that each stylet is furnished with a broad lancet- 
shaped seta, the breadth of each seta at the widest part being 
equal to about two fifteenths of the length. We have not 
observed these peculiar setaa on any other species of Amymone , 

Ameira exilia *, sp. n. 

(PL VIII. figs. 18-20; PI. IX. figs* 1-8.) 

Body elongate, slender. Length 1*4 millim. CrV of an inch). 
Anterior antenna of the female nine-jointed, somewhat longer 
than the first body-segment and sparingly setiferous, and 
With the seventh and eighth joints very small; the lengths of 
the joints are nearly as shown in the formula— 

18.J8. 18^10 . A . 9.8.3 . u 
1 2 7l rrr7 8~V 

♦ JBrilii, slouder 

10 * 
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The male anterior antennas are ten-jointed, and the last six 
are more or less modified for grasping; the sixth and seventh 
joints are very short, but the olhers are of moderate length. 
Mandibles elongate, narrow, and with an oblique tooth-apex; 
the basal part of the mandible-palp is considerably dilated, 
while the secondary joint is narrow and furnished with one 
marginal and four terminal setae. Maxill® and foot-jaws 
nearly as in Ameira longipes. The first pair of swimming- 
feet are elongate and somewhat like those of Ameira longipes , 
but the first joint of the inner branches is only about one 
sixth longer than the combined lengths of the second and 
third joints; while the outer branches reach to near the 
middle of the second joint of the inner ones (PI. IX. fig. 2). 
In the female the inner branches* of the next three pairs reach 
to about the middle of the second joint, and are scarcely 
equal to half the length of the elongate outer branches; in 
the male the inner branches of the third pair reach to the end 
of the second joint of the outer branches, and each of the 
three joints is rather longer and narrower than the joint that 
precedes it, while the last joint, besides being furnished with 
tour long plumose marginal setae, is armed with a terminal 
spine (PL lX. fig. 8). The basal joint of the fifth pair in 
the female is broadly triangular, and its blunt-pointed apex 
bears five setaa, the second one of which, counting from the 
outside, is very long, being more than double the length of 
the seta on either side of it; the secondary joiut is oblong- 
ovate, its greatest breadth being equal to about two fifths of 
the length; there are five seta* of variable length, ranged at 
intervals from the middle of the exterior margin to the apex, 
in addition to a very long intero-subapical seta; the apex of 
the basal joint reaches to about the middle of the secondary 
‘one (PL VIII. fig. 19). The fifth pair in the male are 
smaller than those of the female, and both joints are propor¬ 
tionally shorter and broader, and want the very long setaa of 
the female fifth pair. Caudal stylets shorter than the last 
abdominal segment and broadly pyriform; the principal tail- 
set® are as long as the abdomen. 

Huh Obtained by washing some black sandy mud near 
low-water mark at Seafield, in the vicinity of Leith, Firth of 
Forth. ' 

Remarks. Ameira eseilis somewhat resembles Ameira lon~ 
gipes. Boeck, but is larger and more slender, and the propor¬ 
tional lengths of the joints of the female anterior autenn® 
differ considerably in the two species; they also differ in the 
proportional lengths of the branches of all the swimming-feet. 
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Stenhdia dispar ap. n. (PL VIII. figa, 8—12.) 

Length *55 milling (tV °f at * inch). Rostrum prominent* 
Anterior antenna* eight-jointed; the first four joints are robust, 
the next three are small, and the last is comparatively long 
and narrow, being equal to the combined lengths of two pre¬ 
ceding joints The formula shows the proportional lengths 
of the joints— 

27. 19. IS 14.0.9.8.18 
1 2 3 4 5 6 7 8* 

The secondary branch of the postetior antennas is three-jointed, 
the first being nearly equal to twice the combined lengths of 
the other two. The mouth-organs arc nearly as in Stenhdia 
ima 9 Brady. The first four pairs of swimming-feet also 
somewhat resemble those of that species. The filth pair are 
broadly foliaccous, like those of Stenhdia hispidi ? Brady, but 
the distance between the various solus with which they are 
furnished is greater in Stenhdia dispar. Abdomcu and 
caudal stylets nearly as in Stenhelia ima. 

Hab. Vicinity of the Bass Rock, Firth of Forth, dredged 
in 28 fathoms; bottom sand and gravel. 

Remarks. Stenhdia dtspar appears to be intermediate 
between Stenhdia ima and Stenhelia hispida ; it resembles 
Stenhdia ima in the form of the first four pairs of swimming- 
feet and Stenhelia hispida in the form of the fifth pair, but 
differs from both in the structure of the anterior antenna*. 

Cletodes irrasa t, sp. n. (PL VIII. figs. 13-17.) 

Length *8 millim. (fa of au inch). Body elongate-cylin¬ 
drical, all its segments except the first furnished with a trans¬ 
verse fringe of small hairs a little in front ot the posterioi 
margin. Anterior antenna* stout and sparingly setiferous, 
shorter than the first body-segment, six-jointed; the second 
and last joints are longer than any of the others, while the 
fifth joint is very small, as shown by the formula— 

20.26.20.10.3 .24 
1 3 4 6' 

Posterior antenna* throe-jointed, the first and second joints 
art nearly of equal length and about one and a half times 
the length of the next; a very small secondary branch bearing 

* Dit/mr, different, i. f. from any known species, 
t Irram*, unshaven. 
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a single apical seta springs from the end of the drat joint. 
Mandibles stout, the biting part armed with short blunt- 
pointed teeth, except at the lower angle, where there is a 
moderately long conical tooth. The inner branches of the 
first pair of swimming-feet arc composed of two nearly equal 
joints, and reach to about the middle of the second joint of 
the outer branches; they are also furnished with two short 
spiniform apical set®; the first joint of the outer branches 
is somewhat longer and the second joint shorter than either of 
the other two joints. The inner branches of the fourth pail- 
consist of two nearly equal joints bearing a few short set®, 
the extremity of these branches does not leach to the end of 
the first joint of the outer branches; the outer branches are 
elongate, and the second joint is shorter and the third some¬ 
what longer than either of the other two. The basal joint of 
the fifth pair forms a broad shallow lobe, bearing one abort 
and two long seta?, the inner one being spiniform and 
plumose ; the secondary joint is elongate-narrow, being about 
four times longer than broad and furnished with four unequal 
set® at the apex and one near the proximal end of the outer 
margin. Caudal stylets slender and as long as the last 
abdominal segment; each stylet bears two small set® on the 
inner margin, one on the outer margin, and three or four at 
the apex. 

Hal . Vicinity of the Baas Rock. 

Remarks . Cleiodes irraaa belongs to a group the distin¬ 
guishing character of which is the more or less nearly obsolete 
basal joints and the elongate and narrow secondary joints of 
the fifth pair of thoracic feet, and Cletodes limicola , Brady, 
may be considered the type of this group. The form of the 
fifth pair in this group presents a marked difference to the 
fifth pair in those other species of the same genus that hare 
both the basal and secondary joints well developed, as, for 
example, in Cletodes linearis , Claus. 

Thalestris forfieuloides, sp. n. (PL IX. figs. 4-9.) 

Length # 73 millim. (jfo of an inch). Anterior antenna* in 
the female nine-jointed and provided with long slender setas; 
the joints gradually decrease in length from the second to the 
filth, while the sixth joint is one and a half times longer t han 
the fifth and equal to the combined lengths of the next two; 
the last joint is as long as the sixth; the proportional lengths 
are as shown in the formula— 

16.16.13.10.8.11.6.6.11 

1 “ » 4 t 7"R 9' 
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The secondary branches of the posterior antennas are composed 
of two moderately long joints; the first joint is provided with 
a plumose seta at the distal end and the second with two 
marginal acta* near the base and three at the apex; all the 
setse are plumose. Posterior foot-jaws stout, the last joint 
somewhat ovate, its greatest breadth being equal to fully 
half the length; it is famished with a comparatively long 
slender seta near the middle of the inner margin, and the 
terminal claw reaches to beyond the proximal end of the joint 
to which it is attached. The first pair of swimming-feet 
have the inner branches slender and considerably longer than 
the outer ones; the outer branches are only about two thirds 
the length of the inner; the inner terminal claw of both 
branches is very slender arul elongate, and, like the others, 
only slightly curved at the extremity. The second, third, ana 
fourth pairs are somewhat like those of Thalestn's fbrficula , 
Claus, but the proportional lengths of the joints are slightly 
different; iu the fourth pair the last joint of the inner branches 
is only equal to three fourths of the combined lengths of the 
first and second joints; the inner branches of the third pair 
in the male are armed with a spinitbrm and slightly hooked 
claw-like terminal appendage (fig. 7). The basal joints of 
the fifth pair are broadly triangular and the apex reaches to 
near the middle of the secondary joints ; the inner and outer 
margins are fringed with small closc-set hairs, the basal joints 
are also each furnished with five plumose setae of unequal 
length arranged round the distal end—one at the apex, one 
on the outer margin, and three on the inner margin ; the apical 
seta is considerably longer than any of the others; the outer 
secondary joiuts are subcylimlrical, fringed with small close- 
set hairs on both margins, and furnished with eight set®— 
three on the distal halt of both the outer and the inner mar¬ 
gins, and two at the apex ; the inner apical seta and the one 
on the inner margiu next to it arc much longer than any of 
the others; there are only two small spiniform apical set® on 
the basal joint of the fifth pair in the male. Abdomen and 
caudal stylets nearly as in Thalestria Jorjicula. 

Bab , Among mud near low-water mark at Seafieid, in the 
vicinity of Leith, Firth of Forth. 

liemarks. This species somewhat resembles Thahctru 
jbrjicula , Claus, but differs in the following among other 
|>arti<mlars:—The anterior antennas (the antennules) are nine- 
jointed, and the sixth and last joints are each of them equal to 
th6 combined lengths of the seventh and eighth and of greater 
length than either ot the fourth or fifth. The inner brandies 
of the first pair of swimming-feet are very long and slender, 
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while the outer branches are only equal to two thirds the 
length of the inner ones. It also differs in the proportional 
lengths of the other thoracic feet, as shown by the description 
and figures. 


Ascomyzontida. 

Dermatomyzon gibberum*) sp. n. (PI. IX. figs. 10-14.) 

Length •5 millim of an inch). Cephalothorax very 
tumid, broadly obovate or pear-shaped, the forehead being 
regularly and boldly rounded ; the first body-segment is more 
than half the entire length of the cephalothorax and abdomen 
combined, and its breadth is about one and one sixth times 
the length; the abdomen is very ahoit, and, including the 
caudal stylets, is scarcely equal to one fourth of the length 
of the cephalothorax. Anterior antenna) stout, seventeen- 
jointed, but the second joint from the base appears to be 
formed of two (or three) coalcscent joints; the proportional 
lengths of the joints are shown by the formula— 

40 (19 JO 7) 8 10 12 10 9.9.10 12 19 12 12.16 18.8 26 
l *2 3™ 6 UT« 9 10 11 12 13 U lfi 16 17* 

The mandibles arc stylet-shaped, stout, and elongate; the 
mandible-palp consists of a single oblong joint, the length of 
which is rather greater than twice the breaath, and three 
stout, moderately long, and nearly equal setae spring from 
its truncate apex. The maxillae are composed ot two parts 
of neaily equal length; the one part (the primary) is sub- 
triangular in form and furnished with three apical seta, while 
the other (the secondary part) is narrow, cylindrical, and pro¬ 
vided with four setai at the apex (fig. 13). The basal 
joint of the anterior foot-jaws is stout^ but the end joint is 
slender and curved and forms a claw-like appendage. The 
posterior foot-jaws are nearly as m Uermatomyzon nigripes 
(Brady and lioberteon). The swimming-feet are also some¬ 
what similar to those of that species: the fifth pair are 
simple, two-jointed; the first joint is short, and its breadth 
is about equal to twice the length, it also bears a seta at the 
upper distal angle; the second joint is longer and narrower 
than the fhst, its breadth being only equal to half the length, 
and it is furnished with two set® at tlie apex. The caudal 
stylets are nearly as long as broad, and equal to the combined 
lengths of the last two abdominal segments. 


* Qibbf) aw*, hunch-backed. 
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Hah . Yictoity of the Bass Rock, Firth of Forth. Hitherto 
only one specimen, a female, has been obtained. 

M&markt*. The projiortiorially large and tumid cephalo- 
thorax gives this species a curious and striking appearance, 
that at once distinguished it from any of the other Uopepoda 
observed by us. It possesses all the characters of a Derma - 
tomyzoHy except that the anterior antennae are apparently 
only seventeen-jointed; the second joint, however, is pro¬ 
bably composecf of thiee coalesced joints, so that the dif¬ 
ference in this respect is tuning. It differs also in the 
abdomen being composed ol only three instead of four seg¬ 
ments, and so far it agrees more closely with Asterocheree , 
Boeck, than with Dermatomysoriy Olaus. The Forth specimen 
would thus appear to form an intermediate link between 
these two genera, but with a closei affinity to the last. 

Acontiophorus elongatus } sp. n. (PI. IX. figs. 15-20.) 

Length 1 raillim. (jfo of an inch). Cephalothorax and 
abdomen elongate; the abdomen slcuder anu equal to about 
two thirds the length of the cephalothorax. Anterior 
antennas slender, seventeen-jointed ; the fourth, fifth, sixth, 
and eighth joints are shorter, and the first and last longer 
than any ol the other joints; the formula shows their pro¬ 
portional lengths— 

2 LJ' 2 jJL 4 JLi9.0.8/14. 12 13 13.14.14.14.24 

1 2 3 4 5 7 8 0 10 “11 12 13 li 15 10 17’ 

The posterior antonnm are three-jointed, and a very small 
secondaiy branch springs from near the end of the elongate 
basal joint; end joint small, and furnished with a long, 
slightly curved, and slender terminal spine and a small mar¬ 
ginal seta. Mandibles extremely long and slender, being 
about equal in length to the elongate siphon; the siphon, 
which reaches to near the end of the cephalothorax, consists 
of two slender filaments of equal length, one of which has 
a ring-like structure and is armed with a small apical stylet: 
the basal part of the siphon is stout and cone-shaped, and 
encloses for some distance the proximal ends of the filaments 
(fig. 18). Maxillce two-branched-—one branch stout and 
conical m shape, and furnished with one short and two long 
Sets*; the other branch narrow, not half the length of the 
first, and bearing three set© of unequal length. Anterior 
and posterior foot-jaws somewhat like those of Acontiophorus 
cutatus , Brady and Uoberteon; but the last two joints of 
the posterior fooi-jaws are proportionally much longer than 
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in that species. The swimming-feet are also somewhat 
similar to those of Acontiophorus scutatus , but the fourth 
pair has remarkably broad and stout dagger-shaped spines on 
the exterior margins of the outer branches, as well as broad 
sabre-like terminal spines on both outer and inner branches; 
the setse on the inner margins of both branches arc also 
densely plumose. The fifth pair of feet consists each of a 
single bioadly elliptical joint, which is furnished with three 
apical seta) (fig. 20). The first or genital segment of the 
abdomen is equal to twice the length of the next, and three 
and a half times longer than the third segment. Uaudal 
stylets very short; they are each provided with two mode¬ 
rately long plumose terminal seta; in addition to a few small 
hairs. 

FJab. Vicinity of the Bass Rock, Firth of Forth, frequent. 

Remark *. The species now described is an easily recog¬ 
nized one. because of its being more slender and having a 
longer abdomen than any other of the described species. It 
agrees with Acontiophoru* armatus , Brady, in having the 
anterior antenna; seventeen-jointed (though sixteen joints is 
the number stated in the description of Acontiophorus or- 
matus in 4 British Copepoda,’ the figure shows seventeen 
joints). The posterior antennee have only one long and 
slender spine at the apex instead of the 44 two lancet-shaped ” 
apical spines that form one of the generic characters; but 
otherwise the Forth species now described is a true Acontio* 
phorus . 


titenhelia hirsute, I. C. Thompson. 

Stenhelia denticulate , I. C. Thompson. 

These two distinct species have been obtained by us during 
the past summer in material from the Firth of Forth, dredged 
two or three years ago. They have not been previously 
recorded for the east of Scotland. 

Nannopus palustris } Brady. 

This apparently rare Copepod has recently been obtained 
in material collected bv hand-net in 1691, at the mouth of 
the 44 Oocklemill Burn ” near Largo, Firth of Forth. 

Pseudanthessius Sauvagei , Canu. 

This interesting addition to the British fauna was obtained 
in dredged material from the 44 Fluke Hole ” off St. Momma, 
Firth of Forth. Only two specimens have as yet been 
obtained. 
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Sunaristes paguri } Hesse. 

A single specimen (a male) of this rare aud curious species 
was captured in the Cromarty Firth in September last; it 
oceuried in material dredged near Invergorden, and although 
it Was not taken on a hermit-crab, or in the shell occupied by 
a hermit-crab, several hermit-crabs were observed in the same 
material in which it was obtained. The Cromarty Firth 
specimen measures millitn. (j l r of an inch). The ter¬ 
minal claws with which the powerful anterior antennae are 
armed are of a dark horn-colour, and so also are the large 
spines on the inner branches of the second pair of swimming- 
feet. Lonyipedina paguri , W. Muller, is very likely the 
same species as that described by Hes^e; and in fact our 
specimen agrees better with Mttlicr’a figures than with those 
ot Hesse; but we have adopted Hesse’s name as haviug 
priority over that of YV. Mtiller. 

Amniipod a. 

Uarpinia crenulata , Boeck. 

A few specimens of this Uarpinia have been obtained in 
the Moray Firth and in the Firth of Forth. The more pro¬ 
minent and distinctive characters of the species appear to be 
the following :—The second-last pair of pereiopoas are very 
long, and, when bent backwards, extend considerably beyond 
the body of the animal; the posterior expansion of the basal 
joint of the last pair of peroiopods has the margin irregularly 
serrate and furnished with several comparatively long hairs; 
and the last pair of epimeral plates ot the metasorne have the 
lower distal angles rounded aud furnished posteriorly with a 
single small tooth or with two or three small teeth ot unequal 
size. But the long second-last pair of peroiopods seem to be 
in themselves a very obvious character, and one by which 
the species may be readily distinguished. 

Ampkiloofmdm pusillm, G. 0. Sara. 

Several specimens of tins Amphipod have been obtained 
by us in material from the Firth of Forth and from St. 
Andrews Bay* The Forth specimens were dredged in the 
vicinity of the Bass Bock in twenty-two to twenty-three 
fathoms. This species is readily distinguished from Amphi • 
kchmcks odontonyx (Boeck), which has already been recorded 
for the Forth, by the absence of a basal tooth on the claws, 
or dactyli, ot the first gnathopods, and by the inner margin 
of the hand of the same gnathopods being distinctly angular; 
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the palm of the second gnathopods is finely serrate only on 
the distal half, while the proximal half is even or nearly so 
and bears a few minute seta. The postcro-lateral angles of 
the last epimeral plates of the metasome are also simply 
angular, and not produced posteriorly into a tooth-liko pro¬ 
jection as in Amphilochoides odontonyx. 

Meiopa robusta , G. 0. Sara, 

A few specimens of this interesting species were dredged 
this summer in deep water in the Moray Firth; it was easily 
distinguished by the structure of the gnathopods, the form 
of the large fourth pair of coxal plates, ana by the very 
robust posterior pereiupods; the posterior part of the meros 
of these pereiopods, and especially of the seventh pair, is 
greatly developed. The contrast between the feeble and 
sleuder first pair of gnathopods and the powerful seeond 
pair is very marked in this species. 

So far as we know, the three Amphipods just referred to 
do not appear to have been previously recorded as British. 


Additional Note. 

Cletodes monensis , I. C. Thompson.-—In our paper in the 
4 Annals and Magazine of Natural History ’ for October last 
we recorded the occurrence of this Copepod in the Moray 
Firth, and in doing so we inadvertently called it Laophonte 
monensis instead ot Cletodes montnsis* 

Stephos minor , T. Scott.—This genus and species were 
described and figured in the 4 Tenth Annual Report of the 
Fishery Board for Scotland ( 1892 )/ Dr. W. Giesbrecht, in 
a paper recently published by him *, refers to this genus and 
identifies it with the genus Mobmnua described in his new 
and great work on the Pelagic Oopepoda of the Gulf of 
Naples, He makes a few remarks on the question of 
priority, and appears to be in doubt as to whether Stephoo or 
Mobianus was published first. As the result of personal 
investigation and inquiry we are now able to say that we 
quite agree with Dr. Giesbrecht as to the identity of the two 
genera; but the species from the Gulf of Naples isj we 
think, different from that from the Firth of Forth, additional 
specimens of which have been recently obtained by us. As 

* “ Mittheilungen uber Copepoden,” von Dr. W. Giesbrecht (Abdruck 
aits don Mittbeilungea au« dor Zoologisohea Station zu Neapel, 11 Band. 
1./12. U«ft) p. Kfc!. 1 
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to the question of priority, we find that the ‘ Tenth 
Annual Report of the Fishery Board for Scotland, 1 in which 
Stephos is described, was published on September 22nd, 1892, 
ana that Dr, Qiesbrecht’s work on the Pelagic Copepoda of 
the Gulf of Naples, in which Mobianus is described, and 
which bears the date 1892, was published on January 26th, 
1893. 


EXPLANATION OF THE PLATES. 

Plate VIII, 

Amymotie nigrans, sp. n. 

F\g. i. Male, seen from the side, X 80 2. Anterior antenna, female, 

X 111 Mandible and palp, x 3x0. I. Foot of third pair, 
X 170. 5. Foot of fourth pair, x 170, 6. Foot of fifth pair, 

female, X 27)8, 7, Foot of fifth pair, male, X 190 

Stenhrlia diejiar, up, n. 

Fig . 8. Female, seen from the side, X 70. 9. Anterior antenna, female, 

X *880. 10, Foot of first pair, x 190. II. Foot of fourth pair, 
X 127. 12. Foot of fifth pair, female, X 258. 

Ctetndn irrma , sp. u. 

Fig, 18. Female, seen from above, X 70. 14. Anterior antenna, female, 
X 258. 15. Foot of first pair, X 500. 10. Foot of fourth 

pair, X 506. 17. Foot of fifth pair, female, x 880. 

A ntfira cxtlis, sp. n. 

Fig. 18. Female, seen from the side, x 80. 19. Foot of fifth pair, 

female, x 127. 20. Abdomen and caudal stylets, x 40. 

1*latk rX. 

Amrirct txilie, sp. n. 

Fig. 1. Anterior antenna, female, x 300. % Foot of first pair, x 127. 
8. Foot of third pair, male, x 84. 

Thale^tm forficulmdn , sp. n. 

Fig . 4. Female, seen from the side, X 54. 5. Anterior antenna, female, 
X 190. 6. Foot of first pair, x 190. 7. Foot of third pair, 

male, X 127. 8. Foot of fifth pair, female, x 127. 9. Abdo¬ 
men and caudal stylets, x 58. 

Ikrmatomyzm gMerum, sp. n. 

Fig. 10. Female, seen from above, x 80. 11. Anterior antenna, x 258. 
12. Mandible, X 304. 18. Maxilla, x 804. 34. Foot of fifth 
pair, X 238. 

Awntiophorus elongatus , sp, n. 

Fig. 15, Female, seen from above, X 48. 16. Anterior antenna, X 190. 

17. Mandible, X 152. 18. Siphon, x 152. 19. Foot of fourth 
pair, x 127. 20. Foot of fifth pair, x 263. 
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XV.—-/I Month on the Trondhjem Fiord . 

By the Rev. Canon Norman, M.A., D.O.L., P.R.S., &c. 

[Continued from p. 133.J 


GEPHYREA. 

1. BoneUia viridia^ Rolando. 

18*22. BoneUia virtdis, Rolando, Mem. d. Reale Acead. d. 8r di Torino, 
vol. xxvi, j>. 639, pi. xiv, Hers. 1~3, pi. xv. figs 6-7. 

1840. Bonelm wrtdia, H, Miln e-Edwards, R&g. Ariim. 4dit. Oroohard, 
Zoophytes, pi xxi fig. 3. 

1862 Bonelfia liridi*, Sehmarda, Dtmka. Ak. der Wisa. Wum, vol n 
p. 117, pla. iv.-vii. 

1868. BoneUia vindis, Lacase-Ruth tors, Ann. 8c. Nat. Zool adr 4, 
vol. x. p 49, pla. i,-iv, 

1876. BoneUia viridie, Kowalewaky, “ Du m&le plariariforme de la 
BoneUia” traduit par J. C. Catta% Rev. Sci. Nat. dc Duhreuil, 
vol iv. p. 818, pi vii. 

1886. BoneUia viridis, Rolenka, Report Gephyrea * Challenger,’ p, 9, 
pi. ii. figs. 7 10, tf. 

Five specimens, dredged in 250-300 fath. at Rod berg, the 
largest being rather more than an inch long exclusive of 
proboscis.' I had previously seen Norwegian specimens in 
the Christiania Museum, and it has been recorded from the 
Bergen district, 100 fath., by Korea and Danielssen (< Fauna 
litt. Norv.* part iii. 1877, p. 151). I think that this Nor¬ 
wegian form may prove to be distinct from B. viridia . 

2. Phascoloaoma aquamatum , Kor. & Dan. 

1868. Phaseoheoma olivacewn, M. Bars, u Forsatte Botn&rk. over del 
dyriskc Live Udbredning i Haveta Dybder,” Videnak.-Belek. Fdrhand. 
p. 268 (name only), 

1877. Phaecoloetma emutmaturn, Horen & Dan. Fauna litt. Norv. nt. iii. 
p. 180, pi. xiii. fig, 11, pi. xiv. fia». 14,16, 

1888. Phamokimm equatnatunt, Selenka, Reisen Archip, Philiptdnea. 
Die Bipunculiden, p. 40. 

1886. PhatcoUon eqmmatum, Belenka, Report 4 Challenger’ Gephyrea, 
p. 16, pi. iv. figs. 18,19. 

I do not follow Selenka in removing this species to the 
genus PhatcoHon, seeing it does not agree with Phmwlion in 
its habit, for it lives free and not in shells, and consequently 
it has not the attaching papillie characteristic of that gentui, 
from which also it differs in the much more coiled intestinal 
tube. 


• The original paper mi paWithed in Rummb in 1870. 
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Trondhjem and Rddberg, 150-300 fath. I have also taken 
it in the Hardanger and Korn Fiords ; Keren and Danielsaeri 
record it from the latter and from Bergen Fiord. By the 
1 Porcupine * Exped., 1869, it was taken off the south-west of 
Ireland and near the Iloitenia- ground—and it is thus a 
British species—and in the chops of the British Channel. 
It was again taken by the i Triton ’ near the “ffoltenia* 
ground.” 

3. Phascolion 8tromhi i Montagu. 

Var. tubercutosum } Theel. 

1876. Ftmcolion tuberculwum, Th4el, “Gdph. iuermes de Slcand. 
Bpitsberg et Grbnland, M K. Srenaka Vel.-Akad. Hand. vol. iii. p. J5 
(separate copy), pi. i. fig. 1, pi. iii. fig. 16. 

1877. Phnmiolotoma 8tremit, var vrrrucomm , Kor. & I)an Fauna litt. 
Norv. pt. iii pp. 141 and 154. 

1888. Phaecolim ttromli, var. verrucomm, Selenka, Heisen Archip 
Philipp., Die Sipunculiden, p, 52. 

Several specimens of this variety at Rftdberg; the type 
was not found. 

4. Onehnesoma Steenetrnpii , Kor. & Dan. 

1859. Sipmruiu * fn/riformi *, Danielssen, Vidonsk.-SoWk. Forhand. 
Christ. 1859, p. $61 (quoted from Dan. & Kor., I have not this 
paper, but suppose (he species was not described). 

1808. Phmcolmoma pumttum , M. Sara, u For sat te Bemmrk. over det 
dyriske Liva Udbredning i FI a vets Dybder,” Vidensk.-Selsk. Forhand. 
p. 252 (name only). 

1877. OnchnesomaSteenetrnpii, Dan. & Kor. Fauna litt. Norv. pt. iii. 
p. 142, pi. xx. figs. 28 30, 

1884. Onchtmoma Steemtrunii, De Man, Billow, and Selenka, Reisen 
Arch. Philipp., 8ipuncuHaen,j>t. ii. p. 180. 

1802. Qnchnesoma Hteenstrupii, Shipley, Quart. Joitrn. Micr. Soi. n. s., 
vol. xxxiii. p. 288, pi. ix. 

Trondbjem and Bttdberg, 150-300 fath. 1 have also found 
it at Drttb&k, in the Christiania Fiord, and in the Bergen and 
Hatdanger Fiords. 


PAHT0P0DA. 

In *Den Norske Nordhavs-Expodition/ XX. Pycno- 
gonoidea, 0. O. Bars, 1891, will be found everything that 
could be desired in the way of description and illustration of 
all the following species. 

1* Pycnogonum eramro$tre } G. O. Bars. 

The three specimens from which this species was described 
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by Prof. Sara were found by him mixed with N. littorah 
collected from many Norwegian localities, and he was unable 
to give a particular habitat. I have found N. craesirostre in 
the following localities:—Trondhjem Fiord, in about 70 fath.; 
Kors Fiord, which is the entrance to Bergen Fiord, 180 
fath.; and in two places in the Hardanger Fiord, namely off 
Midao Lighthouse, 50-100 fath., and Stoksund, 86-100 fath. 

2. Anoplodactylus petiolatus, Krbyer. 

1868. Ptdfme attenuata, 1 lodge, Ann. & Mng. Nat. Hi»t. «n*. 3, vol. xi. 
p. 408 ; Trans. Tynnbide Nat. Field-Club, u»l. v. 180.8, p. 281, pi. xv. 
fig«. 1 6 

1864. ]%mchUidum petiolatum, Hndgo, Ann. & Map. Nat. Hist. 
«t»r. 8, vol. xiii. n. 4 ; Trans. Tynesult* Nat. Field-Club, vol. vi. 1864, 
p. 11)9 (name only? making hi* P. attenuata its synonym). 

1864. Palhne pygm&a, Hodge, Ann. Sc Mag. Nat. Hist. sor. 8, vol. xii. 
pi xiii. tigs. 16, 17; Trans, Tyneside Nat. Field-Club, vol, ?i. 1864, 
p. HH, pi. v, figs, 16,37. 

1881. PhoA'k'hilidium long icolle, Dohrn, Faun, und Flor. des Golf e» von 
Neapel, Die Fantopoden, p, 177, pi. xiii. figs, 1-8. 

1881. PhoxiMidium erigvum, id. ibid. p. 181, pi. xii. figs. 19-22. 

1882. Phoxichilidium pygnutnm, Uoek, “Nouvelles 4tudos sur lea 
Pycn./' Arch, do Zool. exp. ct g(m. vol. ix, p. 514, pis. xxvi. and xxvii. 
figs. 22-25. 

A single typical specimen in Laminarian zone, Trondhjem 
Fiord. 

A specimen of P. longicolle , Dohrn, from Naples, identified 
by Dohrn *, is certainly A. petiolatus. 

Specimens received at the same time from Naples of 
P. exiguum, Dohrn, are certainly the same as Fallenspygmma, 
IJodge, with the type specimen of which, now in the New¬ 
castle Museum, I have compared them ; and Phoxichilidium 
pypmceum, Hoek, is proved by his drawings to be the same 
thing. This form I also have from the Spanish coast, 
kindly sent to me by Sefior Pedro Antiga. The question 
remains, Is Pallene pygmcea , Hodge, the immature state of 
A. petiolatus ? 1 think so. The specimens are very small— 
Hodge's type, length of body 1 millitn.; the Spanish specimen 
the same; Naples specimens in my collection the same; and 
Dohrn writes “ Lftnge des Kbrpers 1 mm.” in his description, 
though in explanation of plate we have ‘‘ natural size mm. 
In favourof this small form being a distinct species is the short¬ 
ness of the cephalic segment and the fact that Dohrn figures an 

* I conclude that this was the cose, as the Neapolitan species here 
mentioned were sent to me from the Zoological Station by Ur. Dohrn’s 
kind directions very soon after the completion of his Monograph. 
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egg-bearing male, and Iloek found three auch specimens. On 
the other hand, it is not uncommon for animals to be sexually 
mature before they have attained their full development. It 
seems easy to account for the more frequent occurrence of the 
smaller than the larger specimens. This species, like Pkoxi - 
chiUdium coccineum, undergoes its metamorphosis within the 
bodies of Ifydrozoa ; these small specimens (P. pygmcea) 
cannot have long left that shelter, but they have now reached 
a period of life when they would be exposed to constant 
danger, and thus comparatively few would live to maturity. 
The length ni the cephalic segment might be expected to 
increase with growth; except in the difference of this organ 
the resemblance of the two is most exact. The terminal 
joints of the legs are identical in their armature ; the propodos, 
which is narrower in proportion to its length with increasing 
growth, has the spines quite similar, and, above all, there is 
the u thin undivided lamina ” occupying the distal portion of 
the paint, beyond the “ row of small anteriorly curved spines.” 
This thin, perfectly transparent, undivided lamina is, I 
believe, unique, anti constitutes a peculiar specific character 
of Anoplodactylus petiolatus . 

1 have also examined two type specimens in Hodge’s 
collection labelled u PaVem attenuata } Seaham, 1862,” and 
u Phoxichilidium petiolatum, Seaham, 18613.” They are both 
the present species. 

8. Nymphon mixtum, Kroycr. 

Three specimens in shallow water at Rrtdberg. I have 
dredged it also in 100 fathoms off Huglen Island in the 
Hardanger Fiord. 

4. Nymphon leptocAcle» 1 G. 0. Sars. 

In 150-250 fathoms at Rttdbcrg. 1 have also taken it 
with the last in the Hardanger Fiord; at Florb, in 25 -50 
fath*, and at Drbbak in Norway ; and it was procured by the 
* Porcupine * Exped., 1870, Stat. 47 a, Jut. 59° 34' N., long, 
go jg/ ^ j n ^2 fathoms. 

5. Nymphon Stromii^ Kriiyer. 

This large species is very frequently met with iri the 
Trondhjenij Bergen, and Hardanger Fiords. It is usually 
taken in 15*30 lath., but 1 have dredged it once in 100 fath. 

Ann . <fe Mag . N, Hist. Sev. 0. Vol xiii. 11 
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6. Nymphon macrum, Wilson. 

Among Alcyonarians and corals on the precipioes at R8d- 
berg, in 150-250 fath. 


7. Chcetonymphon spinoaissimum, nom. nov.,= Chcetonymphon 
apinoaum , G. 0. Sars (? Nymphon apinoaum , Goodsir). 

Rddberg and Trondhjem; also in several places in the 
Haidanger Fiord, in 120-190 fath.; ‘Porcupine’ Exped., 
1869, Stat. 64, lat. 61° 21' N., long. 3° 44' W., and Stat. 65, 
near the same spot, in 640 and 345 fath.; Stat. 78, lat. 60° 14' 
N., long. 4° 30' W., 290 fath.; Stat. 88, lat. 59° 26'N., 
long. 8° 23' W., 705 fath. It also occurs on the western 
side of the Atlantic, since a specimen, kindly sent to me from 
the U. S. Nat. Mus. as “ Nymphon hirtipes , Bell, % is this 
species j the bottle containing this Nymphon had three other 
labels relating to the specimen— “ Albatross, 2488,” “ lat. 
44° 85' 0" N., long. 57° 13' 30" W., 150 fathoms,” and the 
number “ 10984”*. 

The above habitats would seem to show that this is usually 
a deep-water form. Professor Sars thought it might bft 
N. apinoaum ? Goodsir, but I am of opinion that it can scarcely 
be that species. The only Chaitonymphon from the British 
coast that I have seen is N. hirtum, Kroyer, and of this 
species I have specimens from the Firth of Forth, whence 
Goodsir procured his N. apinoaum. 

The following list of habitats of N. hirtum , Krbycr, will 
show how widely diffused that species is on our coast:— 

In my own collection :—Shetland ; Cullercoats, North¬ 
umberland (A. M. A 1 .); Aberdeenshire ( late Mr. It. Dawson) j 
Filth of Forth (Dr. Henderson). And on examination of 
Mr. Hodge’s collection in the Newcastle Museum I find 
C. hirtum from several localities off the Durham and North¬ 
umberland coasts in depths ranging from 10-100 fath. 

> Undoubtedly Sars, relying on Goodsir’s rough figures, was 
right irt regarding them as more like his N. apinoaum than 
N. hirtum ; but, taking into consideration the circumstances 
I have mentioned, I do not think we are justified on the 
evidence of those figures in admitting the species described 
by Sars into the British fauna, but must regard them as 
referable to O. hirtum. 


* This does not affect N. hirtum or hirtipes, 15, B. Wilson, which Sort 
rightly refers to the tme N. hirtipea, Bell. This is proved by 
m my collection of “A. hirtum ” received from the late Mr. Wilson and 
Ubsnsd “Off Halifax, 85 f. U. 8. P. f\ 1877, Loo. 118,” which are the 
true A hirtipea, Bell 



the Trondfyem Fiord, 155 

CRUSTACEA. 

I have in an earlier part of this paper made a few remarks 
on the higher Crustacea of the north of Europe and the Arctic 
seas, and shown that the proportionate number of Brachyura 
and Anomura rapidly decreases as we approach the Arctic 
Ocean. The following is the list of species in the Trondhjcra 
Fiord which have been either recorded by Ilerr V. Storm, 
the Curator of the Trondhjom Museum, who has done much 
dredging, or found by myself:— 

Cancer pagurua, Linn. Eupagurua pubescent, Kraycr 

OftrcinuH niiomiB, Linn. -Bombardus, Linn. 

Portunus dopurator, Linn GalathoA atngosa, Linn. 

Hyas araneus, Linn - -squamifora, Fa hr. 

Inachus dorat^tUinsia, Perm. Galatbod^s tridentatua, Exmark. 

- eoaretatUH, Leach. Munidn rugoaa, Fahr. 

Stenorhynrhus roptratua, Linn. - tomnmaua, G. t). Sars 

Lithodes inaia, Linn. 

It is not likely that this list can in the future be materially 
extended, since the only species which have been mot with to 
the north of Trondhjera and not already found there are 
Oalathea nexa, Embleton, and Oalathea intermedia , Lilljeborg. 

I have drawn up the annexed Tabic, which is intended to 
show the distribution of all the higher Crustacea known on 
the coasts of Norway, including Fimnark. In the Brachyura 
and Anomura, a glance will show as the eye passes over the 
first ten columns now the number of species dies out north¬ 
wards, while the well-filled columns after the tenth testify to 
the large proportion of the Norwegian forms which occur 
southwards. Passing on to the Mucrura we come upon many 
species which are not known southwards, while correspondingly 
the Arctic columns are more filled in. The gaps in the 
Southern columns among the Schizopoda and Cumacea arc yet 
more conspicuous, partly because Professor G. O. Sara lias 
paid so much attention to these on the Norwegian coast, 
partly also because very many of the species are deep-water 
forms, living below 100 fathoms, which are not likely to be 
found in the shallower water which occurs round Sweden, 
Denmark, and Britain. 

The list of species is, with a few alterations in nomencla¬ 
ture and some additions made from the discoveries of the 
Norwegian North-Atlantic Expedition, copied from that of 
Bars, given in his 1 Oversigt af Norgcs Crustaceer,’ 1882. 

The distribution of species has been filled in from all the 
leading books and papers on the Crustacean fauna of the seas 
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referred to; and in every case I have indicated the authority 
on which the species are marked in the particular columns, 

N. indicates that the species has been found or identified by 
myself. It does not apply to any species which, though in 
my collection, have been received from those whose authority 
is recognized in this table. There is an exception in the 
British column, where N, stands for those forms which I have 
identified whether collected by myself or others. In this way 
are notified the following Mysidea and Cumacea which have 
recently been added to our tauna by Mr. Thomas Scott, the 
energetic naturalist of the Scotch Fishery Board :— Erg throw 
Gotten, E. elegans, Pftalomera dec liv is, Oampylasjm rubicunda , 
and G\ costafa , Two species in this column have not pre¬ 
viously been recorded as British: — My&ideis insignia, G. 0. 
Sars, of which 1 have found a specimen, from a dredging I 
took in 112 fathoms off Valentia, In land, in 1870; and GW - 
pylaspis sulcata, G. 0. Sars, dredged by me in 1885 off Little 
Oumbrae, in the Firth of Clyde. 

Authorities relied on in the Table . 

Columns 1-6.—Norway (including Finmark). 

A. Aurivillius (C. W. 8.). 41 Hafaevertebrater fran uordlicasfce 
Tromsb Amt och Vefltfinmarken/ , Hvonska Vet-Akad. 
Hand. vol. ii, 1866. 

Bk. Boeok(A,). As mentioned by G. O. Bars in paper from 
whicli the following list of species is taken. 

Bv. Bovallius (('.). Amnarkninger ora PoitumdsUgtet Thra- 
nites/’ (Efvers. af K. Vet.-Akad. Forband. Btookholm, 1881, 
P. ». 

Da. Danielsson. 1 Boretning om en Zool. Rcfoe, 1857/ 1850 ; 
and Danietasen and Roerk (A,), * Bosk, af nogle til Crus¬ 
tacea Decapod a honhbronde Norslte Arter/ 1872. 

Dii. Yon Dubon, Foh (j. 0. Bars (see below). 

S. Sure (d O.). Whose very numerous papers have been care¬ 
fully consulted. 

MS* Sars (Michael). “ Overs, over de i den Norsk-arctiske 
Region forekommende Krybsdyr/' Videns.-Selak. Forhand. 
1858. 

188. Schneider (I. Sparre). * Uuders. af dyrelivet i de arkfciske 
florde: 11. Crustacea og Fycnog. indsamlodc i Knwn«*imi- 
fjorden/ 1851-1855. 

Y8. Storm (V.). 4 Kong. Norsko Videns.-Selsk. Skrifter/ 

Troudhjem, 1870, p. 109. 

Column 7.—Greenland. 

H. Hansen (1L J.). 4 ‘ Overaigt over dot veatlige Grbnlands 

Fauna af malakostraka Ilavskrcbsdyr,” Vidonsk, Meddel. 
fra den Foren. i Kjobb. 1887. 
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Columns 8 and 9.—Iceland and Spitsbergen. 

S, Sara (0. 0.). These oolumns are filled in from the table of 
distribution in ‘Den Norsko Nordhavs-Kxped. 1876-78, 
Crustacea, ii./ 1886, p. 83. 

Column 10.—Kara Sea. 

H. Hausen (IF. J.). 4 Ovorsigt over do paa Dijmphna-Togtet 

indsamledo Kretmdyr,* 188C. 

S. Sara (G. <),), From the same sourco as in columns 8 and 9. 
Sx. Htuxbcrg (A.). 44 Faunan pfi och Kring Novajor-Semlja,” 

‘ Vega’ Exped. Vetenskapliga Iakttagolbor, vol. v. 1886. 

Column 11.—Sweden. 

G, Goes. “Crust, deeap. podoph. manna SuecidD etc. onu- 
merat A. (1008,’’ (Elvers. at' K. Vct.-Akad. Forhand. 18G3. 

Column 12.—Denmark. 

M, Meinerl (Fr.). 44 Crustacea, Isopodu, Amphipoda, et Dcca- 

poda Duni&,” Naturhist. Tidaskrift, 3 de Jhekkos, vol. xi. 
1877, p. 57, vol. xii. 1880, p. 4G5; ‘ Dot Vidcnskabolige 
Udbjtteat Kanonbaaden 4 llaufhs* Togter, 111. Crustacea 
Ualacostraca,’ 1800. 

Column 13.—British Isles. 

Kin. Kinahan (J. K.). Nat. Hist, Review, vol. vi. 1858, Proc. 
Societies, p. 40. 

B. Bell. ‘Brit. Stalk-eyed Crutdacoa.’ Cf. G. 0. Sars, 

44 Overs, af Norges Gnistaccer, I./’ Vid. Solsk. Forband. 
Christ. 1882, p. 43, pi. i. fig. 4. 

G. Goodsir (H.). Vidt Bell, 4 Brit. Stalk-eyed Crustacea,’ 
p. 326. 

Column 14.—Mediterranean. 

C. Cams (V.). 1 Prodromus Faunro Mediterranean vol. i. 

1885. 

Column 16<~~North-east America. 

8m. Smith (S. T.). 44 Stalk-eyed Crustaceans of the Atlantic 

Coast of North America, north of Cape Cod,” Trans, 
Connect. Acad. vol. v, 1870, p. 27. 
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XVI .—Description of a new Species of Epiphora (Saturniidfle) 
from Uganda. By W. F. Kirby, F.L.S., F.E.S., 

Assistant in Zoological Department, British Museum 

(Natural History). 

Epiphora Lugardi 9 sp. n. 

Exp. 41 inches. 

Female .—Upperside dark vinous red, with a very large 
subvilreous ocellus on each wing, surrounded by white and 
yellow rings, and, lastly, by a narrow black lino. Anterior 
wings with the ocellus truncated on the basal side and slightly 
conical on the outer side; beyond it, but not touching it, runs 
a paler reddish line, nearly obsolete above, but slightly marked 
with whitish below, beyond which the ground-colour of the 
wing becomes rather lighter. The subapical ocellus is rather 
large, black, and oval, narrowly edged with white towards 
the base, and with the adjacent part dusted with blue; above 
it an irregularly zigzag line runs to the costa, bordered 
within by a lilac patch and without by a dull orange space 
dusted with red; there is also a smaller orange space below 
the ocellus; beyond this the hind margin is yellowish buff, 
but from the outer side of the upper orange patch descends a 
brown submarginal line, forming lour deep curves inwards 
below the eye and also slightly indented on each of the ner- 
vurcs; the spaces between these cuives, as well as beyond 
the eye and within the line below the lasd, curve, are yellowish 
green. 

Posterior wings with the large ocellus subrotund, the black 
outer ring wider, the pale curved line beyond more dusted 
with whitish and curved outwards on the inner margin. Hind 
margin buff, edged within by a black line, within which is a 
yellowish-green space, dentated on the inner side above and 
intersected by a series of long black nearly confluent spots. 

Underside much paler, thickly dusted with white, and with 
a well-marked white line, edged w ithin with blackish, beyond 
the ocelli, in place of the nearly obsolete line above. The 
outer part of the wings inclines to dull green, and on the 
anterior wings between the festoons, and on the posterior 
wings within the inner greenish-yellow submarginal band, are 
a series of white sagittate spots on each side of the nervurea. 
Anterior wings with a buff space on the inner margin as far 
as the white line, bordered above with blackish. Posterior 
wing with the base of the costa white to the subcostal nervure. 

Body too much injured to be described; but abdomen 
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probably with white bands; legs yellowish, thickly clothed; 
femora white beneath. 

Taken by Capt. F. D. Lugard in Uganda. 

Most nearly allied to E. atbarinus, Butler, from Abyssinia, 
but the more uniform colour, the absence of a distinct white 
patch on the base of the inner margin of the anterior wings 
above, and the almost obsolete pale line beyond the ocelli 
above, instead of the broad white one of E. atbarinus, will at 
once serve to distinguish this species. 


XVII.— Description of a new Species o/Hirdapa, Moore, from 
Dinner Island , New Guinea , in the Collection of the British 
Museum. By W. F. Kirbv, F.L.S., F.E.8., Assistant 
in Zoological Department, British Museum (Natural 
History). 

Hirdapa rezia . 

Exp, c? 2g, $ 3iV inches. 

Male.—Upperside . Anterior wings dark brown, shading 
into blackish towards the costa, and inclining to rufous brown 
towards the base and margins; from the base a large fawn* 
coloured blotch spreads over the wing from above the median 
nearly to the sulnnedian nervure and above and between the 
two lower median ncrvules for half their length, the greater 
part of this outer portion being filled up with whitish. Below 
the lowest median nervule, and just before its middle, is an 
oval bluish-grey spot. A row of six violet-blue submarginal 
spots between the nervure to above the lowest median nervule. 
the middle ones smallest, the two nearest the costa marked 
with white. 

Posterior wings dark brown, shading into rufous brown 
below the cell to the lower part of the hind and inner margins 
as far as the anal angle; apex dusted with white; a large 
buff costal patch spreading over the upper half of the cell, but 
not reaching its base or extremity. 

Underside. Anterior w ings brown; only the outer part of 
the fawn-coloured patch well marked; it is smaller ana paler 
than above, and ends as a whitish blotch above the lowest 
median nervure. Below the median nervure, and for half the 
length below the lowest median nervule, the wing is pale buff, 
the place of the white spot above being marked by a narrow 
black oval outline; on the inner margin the wing is whiter 
on both sides of the submedian nervure as far as the anal 
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angle: submarginal spots smaller and whiter than above y the 
fifth obsolete. 

Posterior wings uniform rufous brown. 

Body dark brown, inclining to blackish in front, with a 
white spot behind each antenna; four spots at the back of 
the head; a white spot on each side of the thorax in front, and 
diverging crests of grey lmir on the front of the thorax above \ 
sides of tbe head and thorax and base of the wings spotted 
with white beneath. 

Female .— Upper side. Anterior wings nearly as in the male, 
but the fawn-coloured patch much longer than in the male 
and not marked with white, except at the extremity, where 
the white suffusion forms a pear-shaped spot, covering the 
place of the sixth submarginal spot; the submarginal spots 
are larger and whiter than in the male, and are continued 
by a seventh, followed below by a short streak, above the 
submedian nervure; the fawn-coloured patch nearly extends 
here to the seventh spot; the white oval spot of the male is, 
of course, wanting. 

Posterior wings rufous brown, darkest in the centre, dusted 
with grey along the costa, especially towards the tip, but with 
no buff space over the upper part of the cell. 

Underside . Anterior wings rufous brown, the pale patch 
very large, fawn-coloured in and just below the cell, the 
rest mostly whitish as far as the inner margin, and along 
it nearly to the anal angle; of the submarginal spots, the 
two nearest the costa are represented as white dots, the sixth 
is large and connected by a neck with the outer part of the 

E ale blotch, and there are two small white dots close together 
etweea the lowest median nervule mid the submedian 
nervure. 

Head, body, and base of wings below spotted with white 
nearly as in the male, two white streaks at the back of the 
pectus being particularly conspicuous, much more so than in 
the male. 

Bab. Dinner Island (H. 0. Forbes). 

Allied to Hirdapa usipetes , liewitson (Euplma usipetes, Ex. 
Butt it, JSupl. t. i. fig. 4), but may be distinguished at once 
by the submarginal spots. Hcwitson’s type of E. usipetes is 
from New Guinea, and appears to be the same species as a 
series from Aru in the British Museum. AH these are males, 
and the insect which liewitson describes as the female is 
evidently JSarobia Orayi , Feld. I hope shortly to have an 
opportunity of figuring H. rezia. 
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XVIII.— Descriptions of some neio Species of Heterooera 
from Central America . By HERBERT DftUCJE, F.L.S. 

Fara. SphingiA®. 

Unzela, Walk. 

Unzela proiwe , sp. n. 

Male .—Primaries brown, very similar to those of V\ japix, 
but without the distinct brown band tlmt crosses the wine: in 
that species; a small dark brown spot on the costal margin, 
and a huger dark brown patch at the anal angle: secondaries 
semihyaline pale brown, btondly bordered from the apex to 
the anal angle with dark brown. Palpi, head, and thorax 
dark brown • upperside of the abdomen pale brown; under¬ 
side of the head, thorax, and abdomen white; antenna? and 
legs brown.— Female almost identical with the male, but with 
the primaries slightly paler in colour. 

Expanse, £ 21 inches, ? 2A inches. 

Hah. British Honduras, Belize ( Mu #. Druce) ; Panama, 
Chiriqui ( Trotsch }. 

This species is allied to 77. japix. 

Chjerocampa, Duponchel. 

Chcurocampa damocrita } sp. n. 

Male .—Primaries dark brown, thickly marked with black 
streaks near the base and along the costal margin; a pale 
brown line extends from the base, partly along the inner 
margin and then crosses the wing to the apex; on both sides 
of the pale line are several narrow dark brown lines; a golden- 
brown mark just above the anal angle; the outer margin 
finely speckled with minute black dots; secondaries black, 
with a rather wide golden-brown submarginal band extending 
from the apex to the anal angle. Underside of both wings 
bright reddish brown, thickly irrorated with black scales. 
Head, thorax, and abdomen dark brown ; the sides of the head 
and thorax fawn-colour; the sides of the abdomen streaked 
with golden brown.— Female very similar to the male, but 
larger, and with the black spots on the primaries more 
distinct. 

Expanse, c? 3 inches, ? 34 inches. 

JIak Mexico^ Jalapa (M. Trujillo). 

This species is allied to C . libya . 
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Chmrocampa potentia, sp. n. 

Male .—Primaries pale fawn-colour, darkest along the 
costal margin from the base almost to the apex; the costal 
margin dark yellow ; a small black dot at the end of the ceil; 
a rather wide dark brown line extends from the base to about 
the middle of the inner margin and then crosses to the apex ; 
the outer margin of the wing thickly irroratcd with black 
scales; the fringe dark brown: secondaries dark brownish 
black; the inner margin, apex, and outer margin fawn-colour. 
Underside of both wings pale yellowish fawn-colour, thickly 
irrorated with brownish-black scales; the basal half of the 
primaries black. Head, thorax, and the upperside of the 
abdomen pale brown; the sides of the head, thorax, and 
underside of the abdomen pale brownish white, legs pale 
brown ; antennas above white, dark brown on the underside. 

Expanse 4 inches. 

Hob. Mexico (in Mas , Sfaudinger ). 

This species resembles Chmrocampa cbthoj Drury, but the 
brown line crossing the primaries is in a very different posi¬ 
tion. I have only seen the specimen in Dr. Staudinger’s 
collection, which has no exact locality attached to it. 

Pseudosphinx, Burm. 

Pseudosphinx crocala f sp. n. 

Primaries dark brown; a few scales at the base; a wide 
band crossing the wing, about the middle, from the costal to 
the inner margin; the apex and outer margin dark grey, 
irrorated with brown scales; a zigzag black line extends 
from the apex, curving round to the costal margin; the 
fringe alternately brown and grey : secondaries dark brown, 
slightly greyish at the base. Underside brown, palest at the 
base of both wings. Head, thorax, and abdomen greyish 
brown; & row of black spots on each side of the abaomen ; 
the underside of the thorax and abdomen white; legs pale 
brown; antennas above grey, underside dark brown. 

Expanse 44 inches. 

Had. Honduras ( Wittkugel , in Mas. Staudingcr ). 

A veiy distinct species, quite unlike any other known 
to me. 

Pseudosphinx morelia , ap. n. 

Primaries greyish brown, irrorated with darker scales, and 
crossed from the costal to the inner margin with several 
zigzag narrow black lines; the centre portion of the wing, 

Ann. Mag. N. Hist. Ser. 6. VoL xiii. 12 
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from the costal margin almost to the inner margin, deep 
blackish brown j a rather wide curved black line at the apex, 
and a zigzag black line, extending from near the anal 'angle 
along the outer margin ; fringe alternately black and grey: 
secondaries black, crossed from the costal to the inner margin 
by two greyish-white bands; the outer margin brownish 
grey, irrorated with black scales* Underside of both wings 
brown: secondaries with the pale bands very indistinct* 
Head and thorax black; front of the head ana sides of the 
thorax greyish brown* Abdomen yellowish brown; the 
sides black, with a large yellow spot on each segment, below 
which is a row of small white spots. Underside grey- 
white, Antennae pale greyish brown; legs black on the 
upperside, brown on the underside. 

Expanse 5£ inches. 

Hal , Mexico, Orizaba [Mus. Druce ), 

Subfam. ExrcuRomiNJBL 
Eupyra, Ilerr.-Sehtiff. 

Eupyra Jama , sp. n* 

Primaries greenish-bronze colour, pinkish along the inner 
margin from the base almost to the anal angle; the cell, three 
oval spots below and a large spot beyond crossed by the 
black voiuSj all hyaline: secondaries hyaline, the inner and 
outer margins broadly bordered with greenish bronze; the 
veins and fringes of both wings black. Underside similar to 
the upperside, but much blacker in colour. Head, thorax* 
abdomen, anteunss, and legs black; the collar spotted with 
white. 

Exnanse If inch. 

Bab. Mexico, Orizaba (in Mus. Druce). 

A very distinct species, not closely allied to any known 
to me. 


Scena, Walk. 

Scena propylea } sp* n* 

JBuchromia *tyx P, var. P, Walk. Cat. i. p. 264. 

Bab. Mexico, Orizaba (Mus. Druce). 

The type of Zyg<rna etvw, Fabr., with which Walker placed 
this species, is in the Banksian collection in the British 
Museum; it is very distinct from the specimen Walker 
described as a variety of it, to which I have now given a 
name: the specimen in the National Collection is from an 
unknown locality, but is almost identical with the Mexican 
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specimen in my collection. The following is Walker’s 
description:— <f Deep black. Head and thorax thickly 
clothed with bright orange hairs. Thorax with two purple 
spots in frout; scutellum purple. Pectus clothed with black 
hairs. Pore wing narrow, very long, with a blue spot at the 
base, and a curved blue mark beyond the middle towards the 
fore border. Abdomen tapering towards the tip, with a row 
of blue spots and of white dots along each side; underside 
with two blue stripes. Hind tarsi white, with black tips. 
Length of the body 8 lines, of the wings 24 lines.” 


Cosmosoma, Httbn. 

Cosmosoma protus y sp. n. 

Primaries and secondaries hyaline: primaries, the costal 
tnargiu, base, and inner margin, a short band extending from 
the apex to the end of the cell all bright orange-yellow; the 
apex and outer margin black: secondaries broadly bordered 
with black. Head, thorax, and abdomen bright blue-black, 
with bright blue spots; tegulm bright orange; legs and 
antennae black; antennae with the tips white. 

Expanse 1£ inch. 

Uao. Mexico, Jala pa (M. Trujillo ). 

Allied to C, tie gam, Druce. 

Cosmosoma ? cucadma, sp. n. 

Primaries and secondaries black, streaked with greenish 
blue at the base : primaries with a small streak near the base, 
and beyond a rather wide band partly crossing the wing 
nearest the apex, both hyaline: secondaries with a hyaline 
line down the middle. Head, thorax, and abdomen black; 
the abdomen with a greyish line on each side. 

Expanse 1£ inch. 

Hob* Panama, Bugaba 800 to 1500 feet {Champion). 

One specimen. 


Chlokopsinus, Butl. 

Chloropsinus potentia, sp. n. 

Primaries and secondaries brownish black, with all the 
veins darker than the wings; thorax and tegulte bright 
orange. Head, antennas, abdomen, and legs brownish black. 
Expanse 1| inch. 

Hal . Mexico, Orixaba {Mus. Druce). 


12* 
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Thrinacia, Both 
Thrinacia pontia } sp. n. 

Primaries and secondaries semihyaline smoky black; ihe 
veins, head, thorax, antennae, and legs black ; the abdomen 
pale yellow. 

Expanse 1 inch. 

Hab . Mexico, Jalapa (Af. Trujillo ). 

Allied to T. intermedia , Druce. 

Thrinacia prometina , sp. n. 

Primaries and secondaries semihyaline black; the veins 
and costal margin of the secondaries darkest. Head, antenna*, 
thoiax, and legs black; the sides of the head and thorax pale 
yellow; the abdomen yellow, with a rather wide black band 
extending from the base to the anus. 

Expanse 1 inch. 

Hab. Mexico, Atoyac in Vera Cruz (Schumann). 

Eucereon, Hiibn. 

Eucereon promatkideS) sp. n. 

Primaries and secondaries very pale whitish fawn-colour; 
primaries slightly speckled with minute brown scales. An¬ 
tennas, head, and thorax pale fawn-colour; abdomen red, 
with a row of small black dots extending from the base to 
the anus. 

Expanse 1£ inch. 

Hab . Mexico, Presidio (. Forrer ). 

Eucereon pometina } sp. n. 

Primaries pale fawn-colour; a small spot on the costal 
margin and a rather indistinct narrow band which crosses 
the wing from the inner margin beyond the middle to the 
apex, both darker fawn-colour: secondaries dusky, darkest at 
the apex and along the outer margin. Head rawn-colour; 
thorax, antennse, abdomen, and legs pale brown. 

Expanse 1 inch. 

Hab. Panama, Bugaba 800 to 1500 feet ( Champion). 

Idalus, Walk. 

Idaho alba , sp. n. 

Primaries and secondaries pure white. Head, thorax, 
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abdomen, and legs white; antenna white above,black on the 
underside. 



Zathkphes. 

Zatrephes (?) pronapides, sp. n. 

Primaries pale fawn-colour, thickly spotted with cream- 
coloured dots at the base and on the costal margin near the 
apex: secondaries pale yellow, the apex and a short Htreak 
near the anal angle fawn-colour. Head and collar cream- 
colour j thorax fawn-colour; abdomen pale yellow ; antennae 
brown ; legs yellow and browu. 

Expanse lffc inch. 

Uab. Panama, Bugaba (Champion). 

One specimen. 

Hausidota, Hlibn. 

Ilalisidota jalapa , sp. n. 

Primaries brownish fawn-colour, with a pinkish tinge at 
the apex and along the outer margin: secondaries seuii- 
byaline yellow. Head, collar, and abdomen yellow; thorax 
and tegulas brown; antennae black. 

Expanse 14 inch. 

Bab. Mexico, Jalapa (M. Trujillo). 

Phamopteka, Herr.-Schfiff. 

Phcrgojitera daraba, sp. n. 

Primaries hyaline, the coBtal, outer, and inner margins edged 
with yellowish fawn-colour; three very indistinct brown 
bands cross the wing from the costal to the inner margin; 
the fringe brownish yellow: secondaries hyaline yellowish 
fawn-colour on the outer margin near the apex: the inner 
margin and anal angle shaded with bright reddish pink. 
Antenna brown; head and thorax yellowish fawn-colour; 
abdomen bright red; anus yellow; a small black spot on 
the tegul®. 

Expanse 2 inches. 

Bab. Mexico, Orizaba (Mus. Druce), Jalapa (M. Trujillo). 

Phcegoptera rhoda, sp. n. 

Primaries hyaline, costal, outer, and inner margins shaded 
with pale brown; a submarginal row of indistinct brown 
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spots extends from the apex to the anal angle: the fringe 
pale brown: secondaries hyaline, slightly shaded with pink 
at the anal angle. Antennas, head, and thorax pale greyish 
brown; abdomen dull red; anus yellowish. 

Expanse 2J inches. 

Ilao. Guatemala, in the city ( Rodriguez ). 

Orharus, Walk. 

Opharus dole its, sp. n. 

Primaries and secondaries scniihyaline dull blackish brown. 
Head, antennae, thorax, abdomen, and legs black ; abdomen 
with a row of small white spots on each side. 

Expanse 2 inches. 

Bab. Mexico, Orizaba {Mu*. Druce). 

ArACHNM, Hiibn. 

Arachnid pompeia, sp. n. 

Male. — Allied and similar to A. aulcea, but generally 
daiker, the white marking on the primaries much smaller: 
secondaries nearly block, with the red marking very narrow. 
The head and thorax black ,* sides of the head yellow ; 
abdomen black, red at the base, with some yellow spots on 
the last two or three segments.— Female very similar to the 
male, but considerably larger, and with the secondaries almost 
entirely black. 

Expanse, $ 1} inch, $ 2£ inches. 

I lab. Mexico, near Durango city {Becker). 

Subfam. Pkjiicopuxa. 

PerH'OMS, Ilttbri. 

Pericopia Gaumeri , sp. n. 

Male. —Primaries Bemihyaline white, the costal margin, a 
spot in the cell, one at the end of the cell, the apex, and 
part of the outer margin all dark brown; the inner margin 
broadly banded from the base almost to the anal angle with 
dark brown : secondaries pure white, the marginal Fine and 
the ends of the veins dark brown. Underside of both wings 
white, the primaries almost without the brown marking. 
Head and thorax dark brown; a large yellow spot on each 
side of the head, and a small red spot at the base of the 
wings. Abdomen bright red, with a black line down the 
middle which does not reach the anal segment*; the anus 
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black; underside of the abdomen bright yellow. Antenna® 
and legs dark brown.— Female. Primaries dark brown : 
secondaries pinkish red, broadly bordered with brown from 
the apex to the anal angle. Head, thorax, and abdomen 
similar to the male. 

Expanse, $ 2f inches, ? 3£ incites. 

Hab . Mexico, North Yucatan, Temax {Oaumer). 

Pericopis preetides, sp. n. 

Male. —Primaries dark brown, similar to Pericopis iibesis, 
Druce, blit with the marking smaller, and with a row of 
marginal white spots extending from the apex to the anal 
angle: secondaries hyaline white ; the apex, outer and inner 
margins broadly bordered with dark brown ; a marginal row 
of small white spots extends from the apex to the anal angle. 
Head, antennae, thorax, and abdomen dark brown ; the sides 
of the abdomen bright red; underside of the abdomen yel¬ 
lowish white, banded with dmk brown. 

Expanse 2£ inches. 

ilab . Mexico, J alapa (M. Trujillo). 

Pericopis cydon , sp. n. 

Male. —Primaries dark black-brown, with paler markings 
beyond the cell : secondaries hyaline, the inner margin 
clothed with blackish hairs; the apex and outer margin 
broadly bordered with black, edged on the inner side tor 
about halfway fiovn the anal angle by a wide orange-yellow 
band; two blue spots close to the anal angle, and a marginal 
row of white dots; veins all black. Head, antenna*, thorax, 
and base of the abdomen black ; the sides of the abdomen 
red ; underside yellow.— Female. Primaries dark brown: 
secondaries orange-yellow, the apex and outer margin black; 
a row of marginal white spots extends from the apex to the 
anal angle. 

Expanse, $ 3 inches, ? 3£ inches. 

Jiao* Mexico, Jalapa (M. Trujillo). 

Fam. Lithosiidse. 

Bkycea, Walk. 

Bryoea cynara } sp. n. 

Primaries black, with a wide band extending from the base 
to beyond the cell and a submarginal band from the apex 
almost to the anal angle, both dark chrome-yellow : second- 
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aries black, chrome-yellow at the base; the fringe black. 
Underside the same as above. Head, antennie, thorax, ab¬ 
domen, and legs black j collar and tegulm chrome-yellow. 

Expanse If? inch. 

Ilqo. Mexico, near Durango city (Becker). 

Allied to B. atsjuncta, Walk. 

Rubcino, Walk. 

Euscino cypris , ap. n. 

Primaries black, crossed from the costal to the inner 
margin with two orange-yellow bands—the first wide, 
nearest the base, the second submarginal, slightly carved: 
secondaries black, with the base orange-yellow; the fringe 
black. Head, antennas, thorax, abdomen, and legs black; 
collar and tegulse orange-yellow. 

Expanse 1 t% inch. 

Hab. Mexico, Lake Chapala, Jalisco ( Richardson). 

Euscino praxis , sp. n. 

Primaries black, crossed about the middle from the costal 
to the inner margin by a narrow pale yellow line, and a 
marginal line extends from the apex almost to the anal angle: 
secondaries black, with the basal part of the wing pale 
yellow; the fringes of both the wings black. Underside 
similar to the npperside. 

Expanse 1J inch. 

Hab. Mexico, near Durango city (Becker). 

Euscino cynoteema , sp. n. 

Primaries similar to those of R. latifasciatus , Butler, but 
with the black bands much straighter and the apex blacker: 
secondaries with the base black, the yellow colour forming 
a wide band across the wing. Head, thorax, and abdomen 
yellow; antennas and legs black. 

Expanse 1 inch. 

Hab. Mexico, Rincon in Guerrero 2800 feet, Acaguizotla 
in Guerrero 3500 feet (H. H. Smith). 

This species differs from all the others known to me in 
having the base of the secondaries black. 

Ruscino prtisias, sp. n. 

Primaries deep chrome-yellow, the base, a wide straight 
band beyond the middle, and the outer margin black: second¬ 
aries chrome-yellow, broadly bordered with black from the 
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apex to the anal angle. Underside the same os above. Head, 
thorax, and abdomen chrome-yellow; antennae, palpi, and 
legs black. 

Expanse 1J inch. 

Hab. Mexico, Jalisco (Schumann). 

Ren AS A, Walk. 
liamasa polyphron , sp. n. 

Primaries pale brown, with a white streak on the inner 
margin extending from the base almost to the anal angle, 
and a small white streak near the apex: secondaries carmine, 
the outer margin from the apex to the anal angle broadly 
bordered with black. Head, thorax, abdomen, antennas, and 
legs black; anal tuft carmine. 

Expanse f inch. 

Hab. Mexico, Morelia (F. D. Godman). 

Lithosxa, Fabr. 

Lilhotria (?) cytherma , sp. n. 

Primaries pale greyish brown j the costal and inner margins 
edged with yellow; secondaries yellowish grey. Head, collar, 
and tegulse yellow; thorax and abdomen greyish brown; 
antenna? black. 

Expanse 1£ inch. 

Hub. Mexico, near Durango city (Becker). 

Eudulk, Hiibn. 

Eudule daxata , sp. n. 

Primaries and secondaries orange-yellow. Primaries: the 
costal margin edged with black at the base; the apex and part 
of the outer margin edged with black; a curved black line 
nearly crosses the wing beyond the middle, extending from 
the costal almost to the inner margin, from which a rather 
wide line extends to the outer margin; two black streaks near 
the base of the wing. Underside the same as the upperside; 
head, antennas, and legs black; abdomen and thorax orange- 
yellow. 

Expanse U inch. 

Hab. Mexico, Omilteme in Querrero 8000 feet (H. H. 

Allied to E, tripunctata , Druce. 
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EuduU r hotel na t sp. n. 

Primaries and secondaries semihyaline yellowish white; 
the costal, outer, and inner margins of both wings pale yellow; 
the veins black. Head, thorax, and abdomen yellow; palpi 
and antenna black; legs brown. 

Expanse inch. 

Hob . Mexico, Xucumanatlan in Guerrero 7000 feet (H. E\ 
Smith). 

Allied to E. Uneata } Druce. 

Fam. Saturniite. 

Attacus, Linn. 

Attacus (?) ct/dippe ) sp. n. 

Male .—Primaries and secondaries dark brown, thickly irro- 
rated with reddish-brown scales. Primaries crossed from the 
apex to the inner margin by a dark brown line, on the inner 
side of which is an indistinct waved brown line ; the apex 
and outer margin irrorated with grey scales, and a submar¬ 
ginal waved greyish line extends from the apex to the anal 
angle; an elongated hyaline spot at the end of the cell; the 
fringe dark reddish brown: secondaries crossed above the 
middle by a very indistinct dark brown line; an elongated 
hyaline spot at the end of the ceil; two zigzag submarginal 
dark brown lines extend from the apex to the anal angle; the 
outer margin broadly irrorated with grey scales; the fringe 
dark reddish brown. Underside considerably more grey than 
above, and with the submarginal line much more distinct. 
Head,thorax,and tegulcedark brown; abdomen pale brown; 
the base of the thorax and abdomen thickly clothed with 
reddish-brown hairs; antenna brown; legs reddish brown. 

Expanse 3 J inches. 

Mob. Mexico, Orizaba ( Mu $. Druce). 

Copaxa, Walk. 

Copasca denda, sp. n. 

Male. —Primaries and secondaries citron-yellow. Pri¬ 
maries: the costal margin greyish to beyond the middle; a 
reddish-brown waved line crosses the wing near the base 
from the costal to the inner margin; a small hyaline spot at 
the end of the cell edged with dark grey; a blackish-brown 
line extends from the apex to about the middle of the inner 
margin; on the inner side of the line the wing is shaded 
with reddish yellow; the fringe yellow. Secondaries crossed 
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above the middle by a blackish-brown line, and below the 
hyaline spot at the end of the cell by a waved reddish-brown 
line; the outer margin shaded with grey; the fringe dark 
yellow. Underside pale brown; both wings crossed by two 
indistinct brown bands. Head, thorax, and abdomen yellow, 
front of the thorax greyish brown; antennas pale brown; legs 

S inkish brown .—Female similar to the male, but considerably 
arker in colour, and with all the markings much blacker. 
Expanse, <$ 4$> inches, ? 4£ inches. 

Hal, Mexico, Orizaba ( Mae . Druce). 

Allied to C . expandew , Walker, but very distinct. 

Automeius, Hiibn. 

Automeris randa , ftp. n. 

Male. —Primaries light greyish fawn-colour, crossed from 
the costal to the inner margin by two yellow lines, the first 
waved nearest the base, the second beyond the middle slightly 
curved near the apex; a dark spot at the end of the cell, with 
four little black dots round the outer margin paler than the 
other part of the wing : secondaries pinkish yellow; a large 
fawn-coloured ocellus broadly bordered with deep black, with 
a central white spot slightly below the middle and nearest 
the apex; a submarginal broken black line, edged with 
yellow, extends from near the apex almost to the anal angle; 
below the black line is a wide, reddish-fawn-coloured band ; 
the outer margin broadly edged with fawn-colour; the fringe 
pale fawn-colour. Underside: both wings yellowish fawn- 
colour : primaries with a large round black spot at the end of 
the cell, with a white dot in the centre; secondaries with a 
white spot at the end of cell. Head and thorax dark reddish 
brown; abdomen pale yellow ; antenna* yellowish brown.— 
Female very similar to the male, but larger, rather darker in 
colour, and with all the markings more distinct. 

Expanse, 4 inches, ? 4| inches. 

Mao. Mexico, near Durango city [Becker). 

Automeri * J)audiana 9 sp. n. 

Male* —Primaries pale greyish brown, dark brown at the 
base, four small spots at the end of the cell, and a narrow 
curved line extending from the costal margin to the inner 
margin dark brown; the veins yellow: the fringe greyish 
brown: secondaries bright yellow; the costal and outer 
margin broadly bordered with greyish brown; the inner 
margins thickly clothed from the base almost to the anal angle 
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with reddish hairs; a large black ocellus with a bluish-white 
centre at the end of the cell, and two rather wide, black, 
submarginal lines extend from near the apex to the inner 
margin; the fringe pinkish brown. Underside pinkish brown ; 
the costal margin and the reins yellow; primaries with a 
large black spot at the end of the cell. Antenn®, front of 
head, and palpi reddish brown; head and thorax dark brown; 
abdomen bright red. 

Expanse 2$ inches. 

Hab. Guatemala, in the city ( Rodriguez ). 

Fam. Lasiocampida. 

Eutbicha, Hiibu. 

Eutricha CJonradli , sp. n. 

Male. —Primaries reddish brown, crossed beyond the middle 
from the costal to the inner margin by several indistinct 
bands of palor brown; three small black spotB near the anal 
angle; the fringe brown: secondaries uniformly dark reddish 
brown; the fringe slightly paler in colour. Head, antennae, 
thorax, and abdomen reddish brown; legs dark brown. 

Expanse 8£ inches. 

Hab. Guatemala, Coban in Vera Paz (Oonradt). 

Eutricha crostcna, sp. n. 

Male. —Primaries and secondaries reddish fawn-colour; pri¬ 
maries crossed from the costal to the inner margin by a 
submarginal row of small dark brown spots. Head, thorax, 
antennae, abdomen, and legs reddish brown; the anal tuft 
yellowish. 

Expanse 2} inches. 

Hab. Mexico, Bolahos Jalisco ( Richardson ). 

Eutricha denda , sp. n. 

Male. —Primaries and secondaries very dark brown: pri¬ 
maries with a small grey spot at the end of the cell and 
crossed from the costal to the inner margin by five narrow, 
zigzag, pale greyish-brown lines, the first two close to the 
base, the third and fourth much beyond the middle, the fifth 
submarginal with black points near the anal angle; a reddish- 
brown band extends from near the apex to the inner margin 
above the anal angle: the fringe dark brown : secondaries 
crossed about the middle with two faint reddish-brown lines} 
the fringe greyish. Underside dark brown; both wings 
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thickly irrorated with grey scales and crossed from the costal 
to the inner margins by two waved greyish lines; the 
inner margin of the secondaries clothed with reddish-brown 
hairs. Head, antennae, thorax, abdomen, and legs dark 
brown. 

Expanse 3\ inches. 

Hah, Mexico, Jalapa (M. Trujillo ). 

Toltpe, Hlibn. 

Tolype levana , sp. n. 

Primaries and secondaries greyish white: primaries crossed 
from the costal to the inner margin by a considerable number 
of waved black lines ; a black spot at the end of the cell ; a 
marginal row of black spots extends from the apex to the anal 
angle; the fringe alternately black and grey: secondaries 
dusky at the base and beyond the middle. Head, thorax, and 
abdomen greyish black; abdomen banded with grey. 

Expanse 1£ inch. 

Hob . Mexico, Jalapa (M. Trujillo) ; Guatemala, in the 
city {Rodrigues ). 


Tolype deboma 9 sp. n. 

Primaries pale grey, crossed from the costal to the inner 
margin by five white lines, the first two near the base curved 
inwards, the third and fourth beyond the ceil waved, the fifth 
waved submarginal, between the fourth and fifth line the 
wing is clouded with black at the apex and along the outer 
aide of the fourth line; the veins and fringe white: second¬ 
aries white, clouded with black at the anal angle; fringe 
white. Head, front of thorax, and tcgulas white; the thorax 
black; abdomen white; anal tuft yellowish; antennm and 
legs white. 

iSxpanse inches. 

liao. Mexico, near Durango city (Becker). 

Hydhias, Herr.-Schiiff. 

Uydrias praxithea } sp. n. 

Primaries dark blackish grey, paler at the apex and on the 
costal margin; a pale grey line crosses the wing near the 
base, and a submarginal waved white line extends from the 
apex to the anal angle: secondaries greyish white, broadly 
bordered with dark grey along the costal margin to the apex; 
the inner margin and basal half of the wing dark greyish 
brown; a submarginal dark grey waved line extends from the 
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apex to the anal angle; the fringe of both wings dark grey. 
Head, thorax, and legs dark grey; a rather wide block line 
down the middle of the thorax, extending to the base ; abdo¬ 
men black, thickly clothed with dark reddish-brown and dark 
grey hairs. Underside of the thorax and abdomen yellow. 

Expanse 2 inches. 

Hob. Mexico, Orizaba (Mus. Druoe). 


Hydriae deceana. 

Primaries and secondaries brown : primaries crossed from 
the costal to the inner margin by four fine waved black lines, 
the first near the base, the others beyond the middle; a large 
blackish spot at the end of the cell; the fringes of both wings 
dark brown. The head, antennae, thorax, abdomen, and legs 
dark brown. 

Expanse 1$ inch. 

Tlab. Mexico, Orizaba (Mus. Druoe), Jalapa {M. Trujillo). 

Some specimens are paler in colour than others. 


XIX.— On the Elateridte of Japan. By G. Lewis, F.L.S. 
[Continued from p. 48.] 

Melanoxantkus similis, sp. n. 

Niger, nitidus, fulvo-pubeseens; thorace nigro; elytris maoula 
obliqua humerali fasciaque postica fiavo-testaoeia; antonnis (basi 
exoepta) iufuscatis; pedibus flavis, 

L. 4 mill. 

Elongate, somewhat parallel, with tawny pubescence; the 
head densely and a little coarsely punctured, black; the 
thorax more coarsely punctured than that of M. pictipennis 
and the punctures are more densely set on the disk, wholly 
black, carina well marked; the elytra black, with a basal 
longitudinal vitta, which covers the humeral angle and on 
the fifth interstice continues down to the middle of the dorsum, 
and before the middle occupies part of the fourth and third 
interstices, behind the middle there is a broad lobe-shaped 
band which leaves the sutural interstice and outer edge 
black, the Btrise are more coarsely punctured than m 

M. pictipennis, and the interstices smoother, narrower, and 
more convex; legs and antennee coloured as in the last 
species 
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Jlab. Fukushima, Nikko, and Osaka. Fairly common in 
flowers of Viburnum. 


Melanomnthue zebra, Wiedm. 

Melanovanthu* zebra, Wiudm. Zool. Mag. 1817, p. 107. 

Oandfeze records this species from .Japan (Mon. ii. p. 516). 
It is h common Javan species, and I think it requires con¬ 
firmation before admitting it to the Japanese Catalogue. 
Schonfeldt apparently is also of this opinion, as he has 
refused to give it a place in his Catalogue. 

As I think it is undesirable to place insects such as the 
three following in the same genus as the small Gryptohypni 
I have utilized the genus proposed by Eschscholtz for Crypto - 
hypnus hyperboreus , Dej. (planatm y Eachs.), to receive them. 
In two of the Japanese species the expanded basal joint of 
the antennae is very remarkable, in the third (//. fiuviaiilu) 
the basal joint agrees more with G. hyperborem. 

IIypolithu8 saxatiliS) sp. n. 

Depressing niger, subnitidus, nigro-puboscens; antennis articulo 
primo valde expanso; thoraoe in medio carinato ; pedibus inf us- 
catis vel ferrugineis. 

L. 7J-X0 *ilL 

Depressed, black, with rather short black pubescence; the 
head, frontal carina well marked behind the antennse, punc¬ 
tured not closely in the middle, but thickly and roughly 
near the eyes, forehead impressed; the thorax densely and 
rugosely punctate, with a longitudinal smooth line in the 
middle, hind angles slightly turned outwards, short but acute; 
the scutellum very feebly punctulate; the elytra striate, 
striae rather deep, interstices flat, rather closely punctured, 
little rugose; the antennae, basal joint flattened out and 
expanded, nearly semicircular on the anterior edge, posterior 
edge nearly straight, second, third, and fourth joints equal in 
length, reddish or pitchy brown; the legs dusky. 

fiesembles somewhat //. hyperborem } Gyll., but is more 
depressed, and the basal joint of the antenna flatter and more 
expanded. I believe G* Sanborni , Horn, resembles H. mxa~ 
tins. 

Mob. Kiga, Hakone, Chiuzenji. 
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Hypolithm expansicorniB, sp. n. 

JET. Boxalili simillimus, sod antennis articulis latioribus at pedibus 
flavift. 

L. 7 mill. 

This species has the basal joint of the antenna expanded 
like that of H. Bamtilis, but the other joints arc broader and 
much less constricted at their bases. The thorax is relatively 
longer, aides more parallel, hind angles straight, and the 
antennas and legs pale yellow. 

Bab. Junsai. One example found under a stone by the 
lake. 


Hypolithus Jluviatilis , sp. n. 

Subdepressus, nigor, griseo-pubescens; eapifco punctato ; thoraoe 
anguiis baud acute productis; pedibus infuseatis. 

L. 7 mill. 

Rather depressed, black, with griseous pubescence; the 
head, frontal carina less conspicuous than that of IL sax at Ms, 
punctures not closely set in the middle nor very differently 
near the eyes; the thorax densely and rugosely punctate, 
with a median smooth line, hind angles slightly turning 
outwards, not acute; the elytra striate, interstices rather 
convex, punctulate and a little rugose; the antennas, first 
joint robust but not expanded like those of the last two 
species, reddish brown, articulations constricted at base; the 
legs infuscate. 

Resembles closely H. hyperborem f Gyll. 

Hah Kashiwagi. One example. 

Crypiohypnm rimlis } sp. n. 

Brunneus, nitidua; capite thoraceque supra teneo-nigris; elytrii 

brunneis, striafcis; antennis brunneia; pedibus teataceis. 

L. 4j| mill. 

Brown, shining; head and thorax (above only) blackish, 
with an aeneous tint; the head uneven, rather irregularly 
punctured; the thorax convex, punctures fine and sparse on 
the disk, larger and more dense behind the anterior angle, 
posterior angles somewhat robust, reddish brown; the elytra 
striate, stria® near the outer margin punctate, interstices with 
a few very fine punctures; the antennae brown, dusky at the 
apices of the articulations; the legs testaceous. 

Very much like C . rivularius, Gyll.; hind angles of the 
thorax more robust; elytra relatively shorter, antennis 
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stouter and more abbreviated, thigh* and tibiae thicker. 
Also similar to 0. silaceipes , Germ. 

Hab . Iwakisan. I took two examples at the side of a 
small brook near the summit of this mountain (alt. 4921 
feet). Sept. 1st, 1880. 


Crypfohypnm op tat us, sp. n. 

ASneo-niger, nitidus, cineroo-pubescena; olytris macula humerali 
lutea ; antennarum articulia duobua pedibusquo flaris. 

L. 3^ mill. 

Black, with brassy tinge, pubescence ashy; the head lon¬ 
gitudinally impressed in the middle, rather densely punctu- 
late, little strigose, carina feebly angulate behind the autenna, 
arched anteriorly; the thorax puuctulate like the head, 
median Hue smooth, convex, not much widened laterally, 
hind angles slightly turning outwards ; the elytra, humeral 
angle pale, maculation extending to half the fifth interstice, 
striate, the fourth stria hamate at base and touches the 
scutellum, interstices finely but thickly punctulate; the 
antennas, basal joint bulbous and with the second pale, 
remaining joints infuseatc; the legs clear yellow. 

Hab. Otsu, by the lake Biwa. 

Cryptohypnm inter stinct us } sp. n. 

Parum elongatus, nigor, nitidus, fulvo-pubescens; elytris macula 
humerali elongata, rufo-brunnea; antennia basi testaceia; pedi- 
buB flavis, femoribus obacurie. 

L. 2| mill. 

Rather long, black, shining, with fulvous pubescence; the 
head clearly and evenly punctulate, carina arched anteriorly ; 
the thorax convex, punctulate like the head, somewhat long, 
feebly widening out about the middle, hind angles a little 
acute and narrowly pale; the elytra finely striate, second and 
third strim most visible, punctulate, interstices very finely 
punctulate, on the humeral angle on the sixth interstices is an 
elongate reddish-brown spot, and before the apex on the fifth 
interstices there is a discoloured disk, clearly visible in my 
unique example; the antenna, three joints at base testa¬ 
ceous, the others infuscate; the legs pale, with the thighs 
dusky. 

Hab . Wada-toge (alt. 5678 feet). 


Ann. & Mag. N. Hist. Her. 6. Vol xiii. 
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Cryptohypnus tutus , sp. n. 

JEneo-nigor, nitddus, cinereo-pubesoeua; thoraoo in medio lato, 
perconvexo; antennis nigris ; pedibuB tcstaoeis. 

L. «Jf mill. 

Brassv black, shining, with ashy pubescence; the head 
rather flat, rugosely punctulatc, carina well marked, semi¬ 
circular; the thorax punctured like the head, with a median 
smooth lino behind the neck, which becomes evanescent 
towards the disk, disk very convex, sides conspicuously 
widened in the middle, hind angles very feebly turned out¬ 
wards, moderately acute; the elytra with a brassy greenish 
tinge, striate, interstices finely and densely punctulatc; the 
antenna 1 , basal joint bulbous, piceous, other articulations 
black; the legs clear yellow. 

Should be placed next to C. cur at us, Cand. 

Rah. Fukushima. 

Cryptohypnus modestus, sp. n. 

Niger, opacus, pubescens; capita thoraeoque densissime punctulatis; 
el} trie macula humerali rufo-brunnea, stria interna basi incur- 
\ata; an tennis nigris (basi excepta); pedibus flavis, femoribus 
obscuris. 

L. 8} mill. 

Black, rather opaque, with short pubescence; the head 
very densely and somewhat rugosely punctulatc, carina a 
little bent behind the antennas: the thorax convex, widest in 
the middle, hind angles scarcely turned outwards, not acute, 
basal carina curved and well-marked, median smooth line 
feeble, very densely punctulatc; the elytra striate, Btriss 
feebly punctate, interstices fiat, densely punctulatc, humeral 
angle broadly reddish brown from tne outer edge to the 
fourth stria, before the apex there is an indication of a 
second spot, the sutural stria is hamate at the base of the 
elytra, and in a marked manner turns outwards close to the 
scutellum ; the antennas, basal joint bulbous, obscurely red, 
second red, others black; the legs pale, thighs dusky. 

Hab. Kumamoto. One example. 

Cryptohypnus humeralis , Cand. 

Cryptohypnus hvMcraks, Cand. MSm. Liftge, 1878, p. 18. 

1 found a variety of this species in which the humeral spot 
is absent. 

Rah. Nagasaki. Found at most of the places in my 
itinerary given for Feb. 18 to April 21,1881. 
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Oryptohypnus tellur is, Lew. 

Cryptokypms tellur it, Lew. TCnt. Month. Mag. 1879, p. 168. 

Longiusculua, amoo-niger, nitidus, grisoo-pubesoens; capite tho- 
racequo subliliter punctatis ; olytris striafcis, iuterstitiis convexia, 
cjrebre punctatis; nntonnis signs (basi exoepta); femoribus 
iufuseatis, tibiis tarsisquo flavin. 

L. ai mill. 

The thorax is widest before the middle, convex, the hind 
angles turned outwards and somewhat acute; the thighs are 
usually infusoate and the tibiae pale, but sometimes the latter 
are dusky; the antennae, basal joint sometimes dusky, some¬ 
times pale, second and third pale, the others black. 

Hah Konose, Nikko, Ilagi, Oyama, Yokohama, Miyano- 
shita, Sapporo, and Hakodate. Common in various flowers. 

Cryptohypnus dtfficilis , sp. n. 

Infuscatus, subnitidus, dense griseo-puboscons; thoraco angulis 
posticis obscure brunneis; elytra striis tonuissimo impresses, 
macula humerali inconspioua; antomiis nigris (bosi excopta); 
tibiis tarsisquo pallidis. 

L. 34 mifl. 

Infuscate, little shining, with dense ffriseous pubescence ; 
the head, carina semicircular, not much raised, feebly im¬ 
pressed between the eyes, not densely punctulate ; the thorax 
convex, punctured laterally like the head, punctuation of 
the disk fine and obscure, hind angles obscurely red, carina 
not well raised nor much curved; the elytra obscurely brown 
at the humeral angles, striae very fine, evanescent in certain 
lights, interstices very finely punctulate; the antennae, basal 
joint bulbous, partly black, second red, others blackish; the 
thighs dusky, legs pale. 

To be placed near ( 7 . telluris, Lew., and C. luleipes, Gaud. 
Hob. Hakodate. One example. 

Oryptohypnus atomariua , sp. n. 

Brevis, opaous, niger, albo-pubosoens; antounis nigris; pedibus 
dilutioribUB. 

L. iHf ®iH- 

Short, very opaque, black, with whitish pubescence; the 
head somewhat broad, densely opaque, with close sculpture, 
frontal carina slightly protecting before the eyes, eyes coarsely 
granulate; the thorax densely sculptured, median smooth 
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line visible behind the disk, hind angles nearly rectangular; 
the elytra finely but very evenly striate; the antenna black, 
first joint enlarged, others much smaller; the logs pale, or 
pale with infuscato tibiae and thighs. 

This little species, the smallest of this series, is to be placed 
next to G. albipilw, Cand. 

Hal . Torii-toge (alt, 4016 feet). Three examples. 

Gryptohypnus carinicollh , sp. n. 

Parum latus, nigor, nitidus, griseo-puboscons; thoraoe angulis 
posticis divaricatis, Carina marginem anticum attingente; elyfcris 
obsolete striafcis; antennis pedibusqua nigris. 

L. 3|~3| null. 

Black, shilling, with greyish pubescence; the head finely 
punctulate, frontal carina ungulate anteriorly; the thorax 
rather more finely punctured than the head, angles scarcely 
acute, but turning outwards, lateral carina strong and com¬ 
plete; the scutellum rather wide, acuminate behind; the 
elytra, in certain lights only are sfcrim visible, interstices very 
finely punctulate ; the antennas and legs are black, the former 
being much more robust than in any of the minute species of 
this series. 

This species and 6 Y , elliptku *, Cand., are the only two 
known from Japan in which the thoracic carina is continued 
from the base to the anterior edge. In G, carinicollis it is 
much more elevated than in (7, efUptious and the antennas are 
more robust. There is a specimen from Nikko with the 
frontal carina semicircular; it is possibly a closely allied 
species. 

Hab. Torii-toge, Miyanoshita, and Subashiri. Not 
common. 


Gryptohypnus minutissimus, Germ. 

Cryptohypmu minutmimus, Germ.; Cand, MSm. Lidge, 1878, p. 14. 

This species has been determined by Dr. Oandfeze ; it does 
not appear in Heyden’s Catalogue of Siberian species, and it 
is the only European species said to be found in Japan. 

Hab . Nagasaki, Seba, Hosokute, and Nikko. 

Gryptohypnus cinefaotus } sp. n. 

Parum elougatue, cinoreo-niger, opacus, densissime punctulatus; 

antennis pedibusque concoloribus. 

L. 2{ mill. 

Elongate, very opaque, ashy black, very densely and 
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minutely sculptured on the upper surface; the head under 
the microscope ocellately punctured, frontal carina projecting 
in front of tue eyes, eyes somewhat coarsely granulate; the 
thorax, median line obsolete, basal carina short, not much 
raised, curved, hind angles short and blunt; the scutellum 
relatively large ; the antenna) wholly black, first joint rather 
large and short, the others fine and small and equalling each 
other in size: the tarsi arc not quite so black as the tibi®. 

In size ana opacity somewhat like C. agilis, but the frontal 
carina projecting berore the eyes is a salient specific character 
and one, as regards this series, peculiar to it 
flafi. Nikko. 


Cryptohypnu8 agilis, sp. n. 

Angustatus, niger, opacus, griseo-pubesccus; supra densissime 
punctulatus; anteimis podibusque elongatis. 

L. mill. 

Narrow, black, opaque, with very short grey pubescence; 
upper surface very densely punctulate; the head with a 
median longitudinal impression well-marked, carina semi¬ 
circular; the thorax, median smooth line clearly visible 
behind the neck (but in one specimen wholly absent), widest 
in the middle, more parallel in male than in female, basal carina 
fine, rather long and curved, hind angles short and blunt; 
the elytra, stria) very oven and well-marked ; the antennas 
wholly black, basal joint rather large, the others long and 
rather slender; the legs black, tarsi long and dusky brown. 

This species is not like any in the present series except 
C. oinefactm } which is not so narrow and is more opaque. 

Bab. Yokohama. Taken at Bukcnji in a dry arable field. 
Found running actively in the sunshine in early spring 
accompanied by a variety of JBlechrus maurus , Sturm. 

Section I. Scutellar fovea absent. 

Cardiophorus pinguis , sp. n. 

Kobuetus, niger, nitidus, griseo-pubescena; supra minute et parum 
dense puncfculatua; scutello hand foveolato; an tennis podibusque 
nigris. 

L. U miU. 

Robust, black, shining, pubescence grisoous; the head 
evenly and very finely punctured, anteriorly depressed, carina 
semicircular in the middle; the thorax punctured like the 
head, hind angles short, nearly straight and obtuse; the 
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scutellum somewhat acuminate behind, without an anterior 
fovea; the elytra punctate-striate, interstices evenly and finely 
punctured; the antennas and legs black, claws pale. Two 
examples have an mucous tint on the elytra. 

Belongs to the same section as C . sequens, Oand., but the 
large size and the absence of the scutellar fovea w ill distin¬ 
guish it at once. 

Hab . Hakodate. Six examples in my collection and one 
in the British Museum. 

Cardiophorus niponicus , sp. n. 

Elongafcus, nigor, nitidus, grifloo-puboBConH ; scut olio postico parum 

producto, Bubacurainato ; an tenuis pedibusque nigris. 

L. 8J mill. 

Elongate, black, shining, pubescence grey; the head 
rather sroall^ finely and rather closely punctulate, frontal 
carina semicircular; the thorax gradually narrows from the 
anterior angles to the middle, punctuation extremely fine, 
hind angles obtuse, scarcely turning outwards; the scutellum 
impressed, not foveolate in front, posterior tip a little pro¬ 
longed and pointed; the elytra punctate-striate, interstices 
convex and obscurely punctulatc; the antenna) black, third 
joint much longer than the second; the legs black, with the 
knees, ends of tarsal joints, and claws palish, last thickened 
at base, not dentate. 

The shape of the scutellum and the relatively long third 
joint of the antennas are characters not seen in any other 
species of this series. 

JIab. Nishimura. One example. 

Section II. Scutellar fovea more or Ims conspicuous. 

Cardiophorus opacus } sp. n. 

Niger, opaous, griseo-pubescens; fronte carina utrinque angulata; 

elytris intorstitiis dense rugoBia; antennis pedibusnue nigris. 

L. 6 mill. 

Elongate, black, very opaque, with short grey pubescence 2 
the head closely punctured, punctures not veiy fine, frontal 
carina angulate before the eyes; the thorax punctured like 
the head, widest behind the middle, hind angles blunt, not 
turning outwards; the scutellum somewhat acuminate behind, 
anterior fovea very distinct; the elytra punctate-striate, 
interstices very markedly rugose, giving an appearance of 
complete opacity; the antennse ana legs black, claws pale, 
not dentate. 
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This very distinct species is narrower than (7. sequent, 
Cand,; the scutellnm more cordate and the interstices of the 
elytra densely rugose. 

Hah. Subashiri. One individual only. 

Gardiophorusferrugincus, sp. n. 

Cardtophorus sobt inui f Oand, M6m. 1873, p. 17. 

Forrugineus, mtidus, albo-pubescens; capito grosao punotafco; 

thorace parum dense puncfculato hand canaliculato; antennis 

pedibuaque ooneoloribua. 

L. 7$ mill. 

Ferruginous, shining, with whitish pubescence; the head 
rather roughly, coarsely, and densely punctured except on a 
very small space between the eyes, frontal carina arched 
anteriorly amt distinctly angulate before the eyes; the thorax 
very finely but very evenly punctulate throughout, not cana¬ 
liculate in the middle, lather parallel at the sides, hind angles 
obtuse and nearly straight; the scutellum, anterior fovea 
scarcely visible; the elytra punctate-striate, interstices con¬ 
vex ; the antennae and legs ferruginous, claws not strongly 
dentate. 

Agrees in colour with 0 . sobrinus , Cand., but the frontal 
carina is formed differently, head coarsely punctured, thorax 
without a canaliculation, ana the claws much less strongly 
dentate. In 0 . sobrinus the seutellar fovea is large and deep. 
This species, with G . pauper, nothus , rameus, and adjutor, 
belongs to Candfeze’s Section II. with dentate claws. 

Hah . Kagoshima. 

Mklakotopsis, gen. nov. 

This genus is founded to receive several species it does 
not seem desirable to leave in Melanotus . Both genera are 
alike in general characters, but the keel of the prosteruum iu 
Melanotopsis is continued horizoutally behind the cox® (wood- 
cut, fig. 2, coxal cavity), not obliquely, nor vertically as 

it is in some species of Melanotus, mi the posterior prostemal 
process is received into a cavity in the mesosternum cut out 
in the form of a V (fig. 1), not gradually shelving like that 
in Melanotus, I consider Melanotus cete, Cand.. the type of 
the new genus, and it is from this species the drawings 
arc made. M. restrictus and M. regalis, Cand., must also be 
transferred to it 
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Melanotopais cete. 

Melawtu* cote, Cand. Mon. El, iii. 1860, p, 662. 
Mekmotw amussitatiu, Cand. M<§m. Lit N ge, 1873, p. 19. 



A comparison of specimens in the Janson collection enables 
me to give the above synonymy. 

Hah, Nagasaki, Kobd, and Yokohama. Common. 

Melanotus longipennts , sp. n. 

M. legato eixmllimus, sed differ! thoraoe relative lato; elytris magis 

elongatie; prosterno gross© et profunde punctato. 

L. 18-21 mill. 

This insect closely resembles M. legates , Cand., in colour, 
pubescence, articulation of the antennae, and in the falciform 
anterior tibiae; but the thorax is wider, especially before the 
middle, punctuation more dense, the scutellum broader, the 
elytra more elongate, and, above all these differences, the pro¬ 
sternum has very large and deep punctures, some of the 
punctures being ocellate. 

Dab. Kob<5 and Kioto. Three examples, and there is 
another in the Janson collection which is larger than any of 
mine. 


Melanotus spernendus, Cand. 

Melanotus epemendus, Cand, Mdm. Litge, 1878, p. 21. 

I place this species next to Jf. legates, Cand., although the 
facies of the species is very dissimilar; the anterior tibia are 
falciform and the declination of the prosterna! process and 
somewhat widening out of the keel between the coxa are 
characters which bring them together. 

Hah. Nagasaki, Hitoyoshi, and Yuyaraa. Twelve ex* 
amples. 
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Melanotm annosus, Cand. 

There is little to distinguish this species from M, correctus, 
Caud., except the longer third joint of the antennae and lesser 
declination of the prostemal posterior process. In M \ annoem, 
however, the antennae are usually red, and in M. oorrectus 
they are usually fuscous. 

nab . Both species are from Nagasaki. 

Melanotm ocellato-punctatm, sp. n. 

Niger, subopacus, griseo-pubescens; antonnis pedibusquo obscure 
rufo-brunnois; capite thoraceque eonfortissime occllato-punotatis, 
hoc angulis subdivaricatis; elytris punctato-striatis, interstitiis 
rugosis et puactulatia. 

L. 13 mill. 

This insect has the facies of the European Mela not us rujipes, 
Hbst., but it is darker, and the thorax thickly covered with 
deep ocellatc punctures; the antenrice have the second joint 
short and bulbous and the third nearly as large again. 

I/ab . Junsai. One example only. 

Melanotm senilis, Cand. 

Meknotus senilis, Cand. Mto. Ac. Belg. 1804, p. 47. 

The type of this species is in the Musde dc Helsingfors, 
but there are five, examples in my collection which, I think, 
correspond to the description of it. The thorax is “creber- 
rime et fortiter punctate,” and the type measures 13 mill. 
My specimens measure 11£-12| mill., and some of the 
thoracic punctures are distinctly ocellate; the second joint of 
the antennas (of which Candle says nothing) is short and 
bulbous, the third nearly as long again and obconical. 

Hob* Kobd. 

Melanotm invectitim, Cand. 

Mekmotm invectiliu* Cand. M4m. Ac. Belg. 1864, p. 47. 

Mdanotus Fortnumi, Cand. Ann. Soe, Belg. 1876, p. 167 P 

The description of M • invectitim was drawn from a single 
male in the collection of M. M&klin, and Candbze compares 
both it and M. Fortnumi to M. niger , F. I think both his 
descriptions refer to the sexes of one species. In M ' invec¬ 
titim the second and third joints are said to be “ subsoquali- 
bus,” and in M. Fortnumi “ eequalibus.” This is a sexual 
distinction which I notioe in a species I found very commonly 
and which I think I have rightly assigned to M. invectitim, 
Cand. 

Hab. Miyanoshita, Kiga, Hakone, and Kobd. 
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Melanotus caudex , Lew. 

Melanotus caudex. Lew. Eat. Month. Mag. 1870, p. 156. 

Very similar to if. erythropygus, Cand., in facies, but the 
declination of the posterior prosternal process is almost vertical 
behind the coxa?, and in this respect agrees with if. seniculua t 
Cand. The second and third joints of the antennas are small, 
bulbous, and equal in length, tarsi somewhat short and robust, 
and the median smooth line on the thorax is more plainly 
seen in the female than in the male. 

I fab . Kumamoto and Wakayama. Ten examples. 

Melanotus seniculus , Cand. 

The elytra are usually pale in this insect and the declina- 
tion of the posterior prosternal process is nearly perpendicular. 
flab . Nagasaki and Yokohama. 

Limonius niponensis } sp, n. 

Obscure ceneus, nitidus, griseo-pubescens; froute oceliato-punctata 
hand omarginata; thorace couvexo, punctate; antonnia pedi- 
busque nigris. 

L. 12 mill. 

Obscurely seneous, shining, pubescence grey; the head 
slightly depressed between the antennae, carina anteriorly 
straight, densely punctured, punctures deep and somewhat 
ocellate; the thorax clearly, closely, and deeply punctured, 
punctures microscopically ocellate, disk convex, angles short 
and blunt; the scutellum densely punctulate, pubescent; the 
elytra punctate-striate, interstices flat, rather wide, and 
sparsely punciulate; the antenna? blacK, second and third 
joints rather long and equal; the legs black, knees and claws 
pale, tibia? stouter than those of L. montivagus. 

Motschulsky (Bull. Mosc. 1866, p. 166) records the capture 
of Limonius cylindricus , Payk., in Japan. I think he refers 
to this species, as it closely resembles it, and I have rejected 
L. cylindricus from the list. 

Hob. Junsai. 


Limonius montivagus , sp. n. 

Obscure eoneus, nitidus, fulvo-pubescens; fronte carina oonspioue 
olevata; thorace dense punotato: tibiis tarsisque flavis. 

L. 0 mill. 

Obscurely aeneous, shining, with yellowish tawny pubes* 
cence; the head convex, densely punctate, frontal carina bent 
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and well raised; the thorax closely and dearly punctured, 
convex, gradually but slightly widening to base, hind angles 
short ana blunt; the scutellum closely puuctulate, pubes¬ 
cent ; the elytra punctate-striate, interstices rugose and some¬ 
what closely punctulate; the antenna) black, second and third 
joints equal and shorter than those of L. niponensis ; the legs 
slender, thighs infuscate, tibia?) and tarsi pale. 

In some respects this species resembles the last. 

Hah . Nikko. 

Limoni us maryinipennis , sp. n. 

tKiicus, riitidiw, griseo-puhoscens, scutollo postice minufcissimo 
tuherculafco ; elytris margins angusto rutescontihus. 

L. 8-9 mill. 

iEneous, shining, with grey pubescence; the head densely 
punctured, depressed between the antennas, carina not promi¬ 
nent ; the thorax convex, widest at the base, evenly punc¬ 
tured, punctures not large, not very closely set; the scutellum 
punctulate, with a minute (but remarkable) smooth boss on 
the posterior edge; the elytra punctate-striate, interstices 
punctulate (in one example the punctuation of the interspaces 
obscures the striae), outer margin red, under the humeral angle 
the red margin is very narrow, but it widens gradually out 
from thence to the apex ; the antenna) black, the third joint 
visibly longer than the second; the legs also black, ltnees 
and claws reddish. 

Hal . Nikko district. One example came from bark under 
snow on Niohozan in June. 

Limonim brunneus, sp. n. 

liufo-brunneus, nitidus, eat longe brunnco-pubescens; thorace 
aequaliter, baud dense, punctato; cl) trie puuctato-striatis, inter- 
etitiis tenuitor ot sparse punctulatis; nntennis, opipleuris pedi- 
busquo roils. 

L. 10 mill. 

Reddish brown, shining; the head, frontal carina feebly 
arched, with two depressions behind it, surface closely but 
not densely punctate; the thorax somewhat elongate and 
rather parallel laterally, with a feeble median canaliculation, 

E tures very clear and less closely set than those of the 
; the scutellum somewhat densely punctured, with a 
minute smooth carina; the elytra punctate-striate, strim some¬ 
what fine, interstices rather convex, punctuation very fine 
and scattered; the epipleura, abdomen, hind angles of the 
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thorax, lees, and antennas are pater than the general colour 
of the body, second joint of the antennas scarcely so long as 
the third. 

The punctuation of the thorax is similar in both sexes. 

Hab. Nikko. Two examples (male and female) in Angnst 

1881. 


Limonim marginicollis , sp. n. 

Ferruginous, seneo-tinctus, nitidus, griseo-pubescens; oapite dense 
pnnctoto; thorace margins antico anguste rufo; antennis basi 
pedibunque rufle. 

L. 74-8 mill. 

Reddish brown, shining, with a brassy tinge, thorax and 
head darker, pubescence grey; the head in the female very 
densely punctate,in the male the punctures are less close, frontal 
carina feebly emarginate ; the thorax rather closely punctured, 
punctures deep and round, sides parallel in male, anterior 
angles rounded off anteriorly in female, hind angles short 
ana blunt and with a narrow margin behind the neck red; 
the scutellum closely puuetured; the elytra punctate-striate, 
interstices convex and rugosely punctulate; the antennas, 
three basal joints red, others dusky, second and third joints 
equal; the cpipleur® and legs reddish brown. 

I have a dark variety in which the basal joints of the 
antenna are marked with black. 

flab. Oyayama, Nikko, Miyanoshita, and Eashiwagi. 

Limoniua imitans , sp. n. 

iEnescons, nitidus, fulvo-pubuscons; thorace sat dense punotulato; 

scutello carinato; elytris late testaoeo-vittatis. 

L. 7j{ milL 

Greenish bronze, shining; the head densely punctnlate 
and uneven between the eyes, frontal carina feebly emar¬ 
ginate ; the thorax somewhat long, rather parallel laterally, 
rather finely and closely, not densely, punctured; the scutel- 
lum markedly carinate; the elytra punctate-striate, interstices 
punctulate and feebly rugose, interstices of the fifth, sixth, 
and seventh stri® testaceous, this colour also extends nar¬ 
rowly along the base; the antenna black and moderately 
dilated after the third joint, third joint scarcely longer than 
the second; the legs black, tibia and claws pale. 

L. vittatm, Cand., in colour closely reseiulblcs this species, 
but the first cannot be mistaken for the female of the second, 
as the antenna of O. vittatm are the most dilated. In L. vii- 
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tatus the punctuation of the thorax is very dense, which 
might suggest its being the female. 

In coloration both species have a very close resemblance to 
a species found in Hongkong (see Cand. Mem. Li&gc, 1873, 

p» 22) • 

Bab . Miyanoshita. Three individuals, all males. 
Limonius rufipennis , sp. n. 

Niger, parum nifcidus, griseo-pubescens; capite thoraceque sub- 
aeneis; elytris forfciter puncfcato-sfcriatis, rufis; antennis pedi- 
busque mgris. 

L. 7 mill. 

Black, rather shining, with grey pubescence; the head 
densely and somewhat rugosely punctate, frontal carina well- 
marked ; the thorax rather long, parallel on sides, punctuation 
finer and less close than that of the head; the scutellura 

f muctulatc: the elytra bright red, punctatc-striate, punctures 
arge and deep, especially those of the fourth, fifth, and sixth 
stria*; the antennas densely black, second and third joints 
short and equal; the legs black, knees and claws pale. 

Ilab. Hitoyoshi. Three examples on Ogumayama, alt. 
2000 feet. 


Limonius atrioolor , Lew. 

Limonius atrioolor , Low Eat Month Mag. 1879, p. 1G7. 

Ater, opacua, griseo-pubosoons; antennis pedihusquo concoloribus; 

elytris punctafco-striatis, interstitiis rugoso-puuotatis. 

L. 8| mill. 

Black, opaque, with grey pubescence; the head uneven, 
densely ana rather coarsely punctured, carina well-marked; 
the thorax convex on the disk, a little swollen at the anterior 
angles, punctures closely set, finer than those of the head, 
posterior angles obtuse; the scutellum very finely but closely 
punctured, carinate; the elytra punctate>striate, interstices 
punctulate and Tather rugose; the antenna) and legs black, 
second and third joints of the former short and equal, claws 
pale. 

The example noticed in 1879 was quite black; more reoent 
specimens have an aeneous and sometimes bluish tint. 

Bab. Wakayama in Kii and Miyanoshita. 

Limonius ignicollis , sp. n. 

Purpureo-niger, opaous vix pubesoens; capite thoraceque aureo- 
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rafts, nifcidissimis; elytris opacis, punofcato-sfcriatia, mfcorsfcibiis 
dense punotatis ; antonnis pedibusque nigris. 

L. 6 j mill. 

Purple-black, head and thorax golden red, with crimson 
tint, very shining; the head clearly, deeply, not very closely 
punctured, frontal carina feebly cmarginate, impressed between 
the eyes ; the thorax convex, punctate like the head, faintly 
canaliculate; the scutellum strongly punctate, distinctly 
carinate ; the elytra purple-black, punctate-striate, interstices 
densely rugose and punctured, opaque; the antennas densely 
black, second and third joints very small and equal, 4 to 7 
triangular, rather widely dilated on the inner edge; the legs 
pilose, black. 

Evidently somewhat similar to L. aurifor 1 Lee. 

Hab. Nitko. One specimen from the forest near the chief 
temple in June 1880. 

Limonim approjoimam, sp. n. 

Obscure mucus, nilidus, grisoo-pubesccns; anteimis nigris j thorace 
angulw posticis pedibusque rufis. 

L. 6£ mill. 

Somewhat brassy, shining, with grey pubescence; the 
head clearly, not closely punctured, frontal carina feebly 
emarginatc; the thorax convex, evenly, not densely punc¬ 
tured, hind angles narrowly red ; the scutellum carinate and 
obscurely punctured; the clyti a deeply punctate-striate, 
interstices rather flat, rugose, and little closely punctured; 
the antennm densely black, second and third joints small 
and equal, 4 to 10 rather wide, much less dilated than 
those of L. ignicollis and not much more so on the inner than 
on the outer edge; the legs clear red. 

Hab . Nikko, Two examples only. 

Athens unibratilis , sp. n. 

Brunneus, subnitidus, oinereo-pubesoens; elytris bifasciatis cum 
marginibus angustc eoataneis; antonnis pedibusque fernurmeis, 
L. 17-21 j mill. 

Brown, with ashy pubescence; the head with a median 
impression behind the antennas, not very closely punctured 
(punctures coarser in female); the thorax darkest in the 
median area, reddish brown at the sides, laterally rather 
closely punctured (punctures in female larger and ocellaie), 
in median region punctures much less close and in male 
rather fine; the elytra punctate-striate, interstices sparsely 



the Elaterid® of Japan* 100 

punctulate, suture and outside margin narrowly castaneous, 
oifasciate, the fascia before the apex somewhat triangular in 
outline; the antennae and legs ferruginous. 

In general appearance corresponds with A. rqfus, DeGecr, 
and A . rhombeua } 01. 

Bab . Junsai, Chiuzenji (Niohozan, bred from pupae), and 
Oyayama. 

Athom suhcyaneus , Motsch. 

Athous m(bct/aneu8 , Motsch Bull. Mow 1866, p 160 

This fine species has the scutellum conspicuously elevated 
and shaped like the two sides of a prism, and the antennas 
are very maikedly serrate in both sexes. Motschulsky did 
not notice the curious scutellum, and, I think, Havoid (Deutsch. 
ent, Zeitschr. 1878, p 73) and also Frivaldszky (Term, 
fuzetek. xv. p. 124) have mistaken A. virem } Cand., for it. 

Hah „ Chiuzenji, Oyatna, Oyayatna, and Junsai. In 
August at Junsai it was flying abundantly at a low elevation 
at noon in the shady recesses of the forest, but in south and 
central Japan it is confined to mountainous places of high 
elevation. 

Athons secessm, Cand. 

Athom secerns t Cand Mdru. Li&go, 1873, p, 23 

The scufcellum in this species is feebly carinate, the legs 
usually black ; but in a long series 1 find two examples with 
red legs. 

Hud. Kioto, Osaka, Nara, and Nikko. 

Athom ainuatus , sp. n. 

Nigor t nitidus* griseo-pubsscens; thorace ante angulos posticus con- 

spicue sinuato: elytris striis tenmtor impressis, intorstitiis plains; 

anteimis nigris, pedibus ruffe. 

L. 10-12J mill. 

Black, shining, with griseous pubescence; the head not 
closely but rather coarsely punctured; the thorax very finely 
and sparsely punctured, strongly sinuous before the posterior 
angles; the scutellum feebly carinate; the elytra punctate- 
striate, stri® very lightly impressed, especially those next to 
the suture, interstices punctured like the head; the antenn® 
black, basal joints pitchy red; the legs pale red or rarely 
infuacatc. 

There is a variety with the elytra pitchy brown. 

Bab. Wada-toge, Fukushima, Yumoto, Nishiraura, and 
Nowata* 
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Athous virens, Gand, 

A thou* virms, Oand. M6tn. Li6g6, 1878, p, 24. 

In about eighty examples eleven have the elytra wholly 
brown (var. brunneipennis). 

Hab . Wada-toge (in great profusion), Chiuzenji, Maiyasan, 
and Shimonosuwa. 

Athou$ sanguinicollis , Frivaldszky. 

Athom sanguinicollis, Frivaldszky, Term, fuzetek. xv., 1892, p. 124. 

The above is very similar to Athous desertor , but it is 
larger and the thorax is wholly red. It is also very near to 
A • Virens , Cand. 

Hab . East Japan (Frivaldszky) } Oyama (Fryer). 

Athous desertor . 

Psephus desertor , Oand, M<5rn. Liege, 1878, p. 7. 

Hab. Kob& Found uear the temple of Maiyasan, 

Athous comes , sp. n. 

c S . Rufo-brunneus, snbopaeus, grisoo-pubescens; elytris marginibus 

rufo-ferrugineis; antennis gracilibus, rufo-brunneis. 

L. 12 mill. 

Reddish brown, rather opaaue, with grey pubescence; the 
head rather coarsely puncturea, anterior margin rather broadly 
raised, with a triangular depression behind it; the thorax 
straight at the sides, scarcely narrowed anteriorly, rather 
closely punctured, hind angle very feebly turned outwards, 
tips rounded off; the elytra punctate-striate, interstices 
markedly rugose, obscurely punctured, sutural aud two out- 
aide interstices and apices broadly ferruginous, interstices 
2 to 7 dark brown for two thirds their length ; the antennas 
long and slender, not serrate; the legs pale reddish brown* 

This insect is similar to A . suturalis , Oand. (^), but it ia 
more opaque, the thorax less narrowed anteriorly, and the 
antennas are longer and more slender, 

Hab ♦ Sapporo, Three specimens, all males. 

Athous suturalis , Cand, 

Athous suturalis, Gaud. M4m, L%e, 1878, p. 28. 

This species belongs to the same group as A. difformis f 
Lac. Candfeze placed it near A. ferruginous , Eschs., but 
Candbze had only the female and mistook it for the male. 
The female has the thorax conspicuously sinuous along the 
anterior edge, the sinuosities behind the eyes being deeper 
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than the one behind the middle of the neck, and the punctua¬ 
tion is round and deep, while in the male the punctures are 
fine. In the male also there is a triangular impression behind 
the frontal earina. 

Hal, Kobd, Fukushima, and Fnkui. Not uncommon. 
Athous porrerticol/is, sp. n. 

Hufo-brunneus, subuitidus; tHorace utrinque purallelo, dense puuc- 
tato ; elvtris ferruginous vel testacois, intorstitus rugosis; an- 
fcennis brmmois, pedibua pallido rufo-brmmeis. 

L. 9 10, 6 0 mill. 

Reddish brown, rather shining, pubescence grey ; the head, 
frontal margin rather broadly raised, hollowed out somewhat 
triangularly behind the margin, densely punctate, particularly 
m female ; the thorax punctured like the head (eonesponding 
in the sexes), narrowest anteriorly, sides straight in male, 
slightly bent in female, basal earina short and close to the 
external edge, hind angles rounded off at the tips ; the elytra 
testaceous or reddish brown, punctate-striate, interstices 
distinctly rugose, feebly punctured, rather convex; the 
antennae rather short and serrate, not much longer in the male 
than in the female, in colour like the head; the legs pale. 
Resembles A. frrruujinoms, lisells. 

Bab* Junsai. Eight examples. 

Athous singular is, sp. n. 

cf. FtiM'o-brunnouB, parum nitidus, cineroo-pubo&uem; thorace a 
basi trunsvorsim abrupto excavate, angulis posticis elongates]mis 
ex tr or sum incurvatis; antennis pedibusque forrugineis. 

L. 9] mill. 

Dusky brown, rather shining, with rather long ashy-grey 

S mbesecnce; the head rather wide, impressed anteriorly, 
rontal carina not cmarginate, punctate, punctures rather 
small and not closely set; the thorax widest in the middle, 
hind angles long and markedly turned outwards, similar to 
those figured for Eudactylw cam if ex (Cand. Mon. ii. pi. iii. 
fig. 16); posteriorly about one fourth of the thorax is trans¬ 
versely and abruptly excavated at the base; the elytra widest 
at the base, gradually narrowing to the apex, with fascia; like 
those of A, undutus , l>e Geer, punctate-striate, interstices 
rugose, sutural interstices rather pale; the antenna; and legs 
ferruginous. 

The female is unknown to me. 

Hal, Junsai. Three examples. 

1 To bo continued, J 

Ann, ds Mag . N, llist . Ser. 6. Vol* xiii. 


14 
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XX.— Description of a new Specif s of Reed-Rat (Aulacodus) 
from East Africa , with Remarks on the Milk-dentition of 
the Genus. By OldFIKU) ThoMAS. 

Amonu the mammals obtained by Dr. J. W. Gregory on his 
tecunt expedition to East Africa are five specimens belonging 
to the genus Aufarodus. Of these, four—a skin with its 
skull, a separate skull, and two young specimens in spirit— 
all obtained at Ngatana, on the Tana River, belong evidently 
to A. swindcrenianus *, Tetmn., the common species, which 
is spread over the whole of the Ethiopian Region, from 
Senegal to the Cape. The fifth specimen, however—a skull 
alone—shows such differences from the others that I cannot 
but consider it to represent a distinct species. It belonged 
to a specimen obtained by Dr. Gregory in the Kikuyu 
Country, near Mount Kenia; but the skin was most unfor¬ 
tunately stolen, so that the only part which remains is the skull. 
J propose to term the species 

Aulacodus gregorianus , sp. n. 

Size much smaller than in A . swinJerenianus } the differ¬ 
ence especially well-marked in the molar teeth; frontal 
region broad and flat, not convex or inflated, but, on the 
contrary, with distinct concavities just internal to the rudi¬ 
mentary postorbital processes. Opening between the olfactory 
and cerebral fosses much broader above than below, the con¬ 
verse being the case in the other species; this difference 
appears to be due to the absence or reduction of the frontal 
sinuses. Anterior palatine foramina penetrating less than 
usual into the maxilW the most posterior point of the pre- 
maxill®, on the palatal surface, being exactly level with tneir 
posterior margin. 

Upper prcmolar (*■ 4 ) with a small third external root mid¬ 
way between the two main external roots, a character not 
present in any of the fourteen skulls of A , swinderenianus in 
the Museum. Upper incisors with the innermost of the four 
spaces between tho grooves rather broader and the outer 
much narrower than in the ordinary species; in fact, in 
A . swinderenianus the part of the tooth outside the outermost 
groove is nearly equal to the whole remaining portion, while 
in A . gregorianus the same part is but little broader than the 
next section, between the outer and middle grooves. 

• This name lias generally been misspelt either as mcindermnu # (the 
original ) or smndernianus ; but as Temtninok distinctly states that it is 
named in honour of I'rof, van Swinderen, the proper form is clwarlv as 
above. 
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new Species of Reed-Rat. 

Dimensions of the typical skull (c?) :— 

Basal length* 72’ 7 millim.; basilar length * 65; greatest 
breadth 54*3; nasals, length 28, breadth 15*8; interorbital 
breadth 30; intertemporal breadth 29 ; height of skull from 
palate to middle of frontals 26'5, ditto from baaion to top of 
occipital crest 26; palate, length from “ henseliori ” 34*8; 
diastema 18*2 ; length of palatine foramina 9*4. 

7Wth. —Diameter of Li , longitudinal 4*3, transverse 5*5; 
length of upper molar series (crowns) 16; breadth of crown 
of V * 4'8, of m * 1 5*o; ,7f, longitudinal diameter 4, transverse 
ditto 0*3 ; length of lower molar series 19 ; length of fZ 5*4. 

Hah. Luiji Keru River, Konu, Kikuyu Country, British 
East Africa. Alt. 5700 feet. 

Coll. Dr. J. W. Gregory, June 10, 1893. 

The above differential characters will no doubt be supple¬ 
mented by others when, as 1 hope will soon be the case, 
perfect specimens of this interesting animal arc obtained. It 
may be just noted that Heuglin’s A. semipalmatus , of which 
I have seen the typical skull in Stuttgart, has a basal length 
of 86 millim. ana an upper molar series of 18*2 millim., 
exactly as in average A . swindereriianus . 

I am indebted to Dr. Gregory for the following note on 
the specimen of which the skull is here described 

u While in a ‘shauri * with the chiefs of the Konu district 
of Kikuyu, beside the Tana tributary Luiji Keru, which 
forms the northern boundary of the cultivated districts, a 
native came up with the Aulacodus } which he had just caught 
in the swamp in which the stream rose. I purchased it for 
two strings of beads, an empty meat-tin, and two used brass 
cartridges. The man declared that they wore not common, 
and that the specimen was full-sized. I prepared the skin, but 
this was subsequently stolen and sold tor food by my tent- 
boy. 

“ The following notes were made at the time :—It was a 
male; general appearance like that of the larger specimen 
caught at Ngatana. It appears to differ from that in the 
shortness and softness of the liaiv; the skin is lighter in 
colour on the lower part of the sides of the body; it is some¬ 
what mottled, like that of a tabby cat. I also noted that the 
head appeared longer and the tail shorter than in the Ngatana 

• By a convenient practice, now becoming general, the term bami 
length is restricted to that from the baaiou to the front of the pramaxiliaj 
(gnatkion), while the bmilar length is that introduced by Hansel, to the 
back of the alveoli of the incisors. For brevity’s sake this latter point 
might be called the i( henaelion,” as it is already so universally connected 
with the name of the great German craniologist. 

14* 
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specimen ; but as I had skinned this latter more than six 
months before, the recollection is probably of little value. 
The measurements have unfortunately been lost with the 
skin, to which they were tied. 

u I know' nothing of its habits; but the natives say it occurs 
only in the reed- and sedge-covered swamps, which are here 
very numerous, owing to the windings of the stream.” 

The Millc-dentition e/'Aulacodus. 

In connexion with the working out of the above, an 
examination of the teeth of Aulacodua at different ages has 
been made, and this has Wen rewarded by the discovery, in 
a foetal specimen about 110 millim. in length, with a basal 
length of 34 millim., of minute and (juite rudimentary milk- 
teeth fixed in the gum just above each of the pretnolars. 
This discovery confirms the usually accepted homology of 
the last-named teeth and also bears out the original sugges¬ 
tion of Schlosser* * * § that the milk-teeth are shed in extreme 
youth, a suggestion which he afterwards unfortunately 
withdrew in favour of the theory that there is an ordinary 
tooth-change, the milk and permanent teeth being very like 
each other, except that the lower milk-teeth arc more com- 

I dicated than their successors. This error is evidently due to 
iis having been deceived by the great difference between 
worn and unworn permanent teeth. This latter view is, of 
course, now finally disproved. 

The contrast between llyatrix^ with its long persistent 
HilL. 4 , and Aulacodua , with its rudimentary and early shed 
one, is very striking. 

Hensel + has recorded his failure to find any trace of rudi¬ 
mentary milk-teeth in Phyllomya and Dactylomya } and, to the 
best of my belief, they have not hitherto been observed in 
any members of the subfamily Echinomyinee, 


XXL —Note on Mus Burtoni, Tho*. By Oldfikm> Thomas# 

In the * Annals* for 1892 X I described a West-Afriean 
mouse under the above name; hut Prof. T. Tullberg, of 
Upsala, who has himself given a most excellent account £ of 

* * PalfBontogmpliiea/ xxxi. p. 101 (1886). ttoe also Forsvtk Major, 
Atti See. Its), xv. p. 5 (1R72). 

t Abb. Ak. Burl. 1872, p. 63. 

| (0) x. p. 182. 

§ “ Uober einigo M widen aun Kanimm/’ Ges. Wise. Upsala, 1803. 
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the anatomy of the species under the heading of JUtM maurus } 
Gray, has kindly diawn my attention to the fact that 
Mr. Ramsay had a heady described an Australian “Mm 
Burtoni” *, so that the name of the African one must be 
changed. 

I would therefore suggest for the latter the name of Mm 
Tullbtrgi , in recognition of Prof. Tull berg’s valuable paper on 
the Murid tv ot the Cameroon*, where this species appears to 
be so common. 


XXII.— Preliminary Notice of South-American Tubificidas 
collected by Dr. Michuelsen , including the Description of a 
Branchiate Form. By Frank K. Bejodard, M.A., F.lt.S. 

The Oligochasta of which I give a preliminary account in the 
following pages were collected by Dr. Michaelsen in South 
America. The material was, of course, excellently preserved, 
and 1 am able therefore to give, I trust, an accurate account 
of the principal structural features of the new forms. 

The bulk oi the aquatic species which he collected prove to 
belong to the family Tubiticida?, and they are all new species, 
four of thorn representing a new and evidently highly charac¬ 
teristic Kouth-Ameriean genus. So far as I am aware there 
is nothing known about the aquatic worms of this part of the 
world, save a lew notes on an Jiulosoma and Maids by Frenzolf 
ill a paper devoted to the Protozoa met with in the Argen¬ 
tine, and the description by myself} of two aquatic members 
of the genus Acanthodrilm from the Falkland Islands and of 
a new genus, Kerria, also referable to the Acanthodrilid®, 
from the upper reaches of the Pilcomayo River, and, lastly, 
the description of u Mundane stnynali # ” by Kinberg, from 
the same continent, and of one or tv\ o forms by Schmarda. 
The collection contains a few Naids, not sexually mature, and 
one or two Enehyt raids. I have not yet subjected these to 
a careful examination. The Tubificidm comprise five species, 
of which four, as already stated, belong to a new genus, for 
which I proposed the name IJespcrodrilus in a note published 
in a recent number of * Nature ’ §. The fifth species 1 call 

* Proc. Linn. 8 <kj. N. 8. W. (2) li. p. .553 (1887). 

f “ Unteraucbuugen uber die mikrodkopisehe Fauna Argentinians/' 
Arch. f. mikr. Anat, xxxviii.p. L 

X “ Contributions to the Anatomy of Earthworms &c./' Quart. Journ. 
Micr. Sci. xxx. p. 421 : and “On some now Spvcies of Earthworms from 
various parts of the World/ 4 Proe. Zoo]. Hoe, 1802, p. 678 &c. 

$ Jan. 25th. 
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Bothrioneuron americanum, sp. n. 

This worm was collected in great abundance, and is 
described in a note by Dr. Michaelsen as having the general 
appearance of Tubifew . It was collected in the neighbour¬ 
hood of Buenos Ayres. 

The genus Bothrioneuron itself, to which I refer the present 
species, has been lately described by Stole *. It differs 
from all other Tubificid©, except Monopylephorus of Levinsen f 
and Vermiculus of Goodrich f, in having an unpaired male 
orifice. Jn his description of Monopylephorus Levinsen has 
not referred to the spennathecal pores. As these are absent 
in Bothriomuron it may be that the two genera are identical; 
but it is impossible to be certain about the matter. These 
three genera, moreover, agree with each other (and with 
Limnodrilus and Chtellio) in having only uncinate set® ; 
the capilliform set® of other Tubificids are entirely absent. 
The principal reason which leads me to place my new species 
in the genus Bothrioneuron is the absence of sperraathec©, 
the absence of capilliform set©, the presence ot an integu- 
mental blood-plexus, and the existence of what Vejdovaky 8 
has termed a u paratrium/* a diverticulum of the spermiducal 
gland, to which, in Bothrioneuron Vejdovskyanum , the prostate 
is attached. Jn my species, however, the male pores are 
double, but the parntrium apparently resembles that of 
Bothrioneuron Vmaovskyanum. The atrium or, as I prefer 
to call it, sperraitmcftl gland is wrapped in a thick glandular 
covering, as in the Lumbriculid© and the Moniligastrid©. 
Such a coating appears to be absent from Bothrioneuron 
Vejdovskyanum . In short, there is no doubt whatever as to 
the specific distinctness of this worm; the only doubt is as to 
whether 1 am right in referring it to the genus Bothrioneuron 
at all. I found no trace of the peculiar spermatopliorcs 
described by Stoic, or, indeed, of any sperraatophores at all. 

HESFEBOD&ILUS, gen. nov. 

Four species of Tubificids from Valdivia, Port Stanley, and 
TJsclmaia represent a perfectly new genus of Tubificia©; I 
cannot refer them to any known genus. The most salient 
characters of this genus arc:— 

(1) The presence of capilliform set© only in the dorsal 
bundles. 

• “ Monografie Oeskych Tubificidu,” Abh. k, Bdhm. Ges. 3888. 

+ u Systemaiisk^geografiak Ovewigt over de nordiske Annulate &c. f ” 
Vid.Ned. 1882, p.m 

J “Note on a now Oligocharte,’* Zool. Auk. no, 408 (3892). 

$ 14 Sur une Tubifex d/Vig&ie,” M6m, Son. Zool. V*. 1891, 
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(2) The presence of two set® only in each ventral bundle, 

of which one is uncinate, the other simple. 

(3) The opening of the spermathecfe in segment xiii. behind 

the male pores. 

(4) The fact that the sperm-duct opens independently of 

the spermiducal gland into the penis. 

This combination of characters occurs in no other Tubificid. 
In fact more than one of the characters is peculiar to the 
present genus. The curious arrangement of the ventral set® 
is peculiar, and so is the position of the sperm at heeie. 

It is the rule among the Tubificidee for the sperm-duct to 
open into the extremity of the spermiducal gland, which has 
ordinarily the appearance of being a continuation of it. To 
this rule there has hitherto been only a single exception 
recorded. This exception is the remarkable genus Bran - 
chiura *, in which the sperm-duct opens into the lowest part 
of the spermiducal gland just before the latter becomes con¬ 
tinuous with the penis. In Hesperodrilus the same state of 
affairs is met with, but the gland is not enveloped, as it is in 
Branchiura , by a thick outer coating of glandular cells; there 
is only the lining of cells, which are, however, extremely 
glandular; the distinct prostate found in so many Tubifiei lee, 
but wanting in Branchiura } ClitelHo , and Ilyodrilus , is also 
wanting in Hesperodrilus. As to the peculiar condition of 
the set® of the ventral bundles, it might perhaps be thought 
that there is some error ; it is so lmjuently the case that one 
of the teeth ot the bifid seta is worn. In the present instance 
there can, l think, be no doubt about the matter ; the two 
kinds of seise occurred with far too great a regularity to admit 
of any such explanation as that suggested. 

The following is a brief description of the main characters 
of the four species belonging to this new genus 

1. Hesperodrilus brauchiatus, sp. n. 

1 refer first to this species on account of its interest in 
being another branchiate species. This is now the second 
Tubificid in which organs clearly of a branchial nature exist. 
The other species is Branchiura Somrbii , which I discovered 
two years ago in the li Victoria re<jia ” tank at the Botanical 
Society’s Gardens in the Regent’s Park. At first 1 naturally 
supposed that I had before me an example of that worm, the 
habitat of which is very possibly South America; but in the 

• 41 A new Bronchia tc OljgnchjeUu. Jkanobnvn tiuimbii" Quart 
Joum.Micr.Sil l«L» f p. 1. 
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present species the branchiae though apparently similar in 
structure to those of Branehiura , have a different arrange¬ 
ment. In Branehiura they arc dorsal and ventral, attached 
to the median line of the body on those aspects. In Hespero - 
dritm branehiatus they are lateral in position, being attached 
n little below the lateral setre. These were, moreover, in the 
single specimen examined b^y me fewer in number; 1 counted 
only thirteen paiis. In the interior of each branchial process 
w as a capillary loop; their length is about the diameter of 
the body ; no doubt during life they extend on each side for 
a considerable distance beyond the body. It is an inteiesting 
fact that in both the present species and in Branehiura the 
branchia* should be limited to the tail-end ot the body ; but 
a consideration of the habits of the Tubifieidse seems to 
explain this. It is well known that the common Tubifrx of 
our streams and rivers buries its head in the mud, while the 
tail waves freely about in the water; this appears also to be 
the way with other Tubificids. Now in Limnodrilus the 
hinder segments of the body arc apt to have integumental 
capillaries, which render the aeration of the blood easier in 
those segments; there is thus the first step in the formation 
of a special breathing organ. In Bothrioneuron (see above) 
the hinder end of the body is furnished with an exceedingly 
rich integumental blood-plexus, which is a further step in 
the same direction. Finally, we have in Branehiura Sowerbit 
and in J Iet>perodrilu8 branchial uh the appearance of definite 
bianchial organs. On the other hand, in Cheetah rancfius 
Sernperi , Bourne’s gilled Naid, which presumably wanders 
through the water and is not largely sessile, the branchiae are 
at the head end and diminish towards the tail; the same is 
the case with Ahna nilotica } whose nature, however, cannot 
yet be regarded as certain; it may be, as has been suggested 
by iiisig, a Capitellid. The branchiae of Dero and ot Aulo- 
phorus vagans , if this genus be allowed as distinct from Dero , 
are at the hinder end of the body. 

In other features of its organization this l/esperodrilus 
conforms to the typo of structure already described as charac¬ 
teristic of the genus llesperodrilus , though there are naturally 
other points of difference. 

2. Hesperodrilus niger, sp. n. 

The most salient external character of this species is its 
deep black coloration. It is a largish worm, quite an inch 
in length, and of a considerable thickness. I regarded it at 
first as probably a Lumbriculm . it proved, however, in 
dissection to be undoubtedly a member of this genus. 
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Its chief distinguishing character is the dark pigmentation 
of the dorsal surface of the body; the pigment proved on an 
examination of sections to be chiefly located in the peritoneum 
lining the dorsal side of the coelom, thence extending for a 
little way into the muscular layers of the body-wall and in 
the opposite direction along the septa. The internal cha¬ 
racter, apart from differences of small importance, are those of 
the following Kpccit s. 

3. Hesperodrilus albus, sp. n. 

This is a small and slender species of a white colour (when 

I irescrved); its general appearance is quite that of a Tubifex. 
n addition to the peculiar characters of the ventral sctie 
which 1 referred to as characteristic of the genus, this species 
shows another peculiarity in those organs which I believe to 
be unique in the Tubitieidse. The dorsal set® do not com¬ 
mence upon the first setigerous segment, but upon the 
second; there is thus the commencement of what Prof. Lan- 
kestcr has termed u ccplmfization,” so highly characteristic 
of many Naids. Vaillant, in his recently published account 
of the Oligochceta, has united the Tuhificidts and the Naids 
into one family; this species is a further proof of the justice 
of this course. Not only does Jlesperodrilus show in this 
particular some resemblance to the Naids, but it also shows 
an approach to the Lumbriculidaj. It will be remembered 
that in Phreatothrix and in Htylodrilus Vejdomhii the first 
pair of liephridia extend through a considerable number of 
segments, though the tunnel anil the external pore are, as is 
the rule, upon consecutive segments; in Hesperodrilus albus 
we find exactly the same state of affairs. The first pair of 
nephridia are in the sixth segment; thence they extend back 
as far as the tenth, but the external aperture is upon the 
sixth. The proof of this was not entirely derived from a 
careful putting together of a series of consecutive sections, 
which might possibly lead to error; in one section the course 
of the tube through three segments was quite plainly visible. 
Another mark of distinction between the Tubitieidse and the 
Lumbriculidce is thus broken down. I am disposed to unite 
Tubificidse, Naidomorpha, and Lutnbriculidse into one large 
family* 

The spermathecse of this species are extraordinarily long; 
the genus as a whole is characterized by the possession of 
long speriuathec®, but the present species and the next one 
have unusually long sacs, which extend through five segments* 
Each sac is dilated at the blind end into an oval sac, in which 
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lie the spermatozoa; I could find no traoe of spermatophores. 
The duct of the spermatheea leading from tnis sac is long 
and narrow ; rather more than halfway down there is a slight 
swelling and a kind of trap formed by a sudden change in 
the height of the lining epithelium ; the structure is very 
suggestive of the spermatheea of Marionia ephagnetorum 
recently described by Micbaelsen *. 

4. Hesperodrilus pellucidus, sp. n. 

This species is veiy like the last, differing, however, in a 
few small points. Its colour when preserved is brownish, 
instead of an opaque white. The dorsal eapilliform seta* are 
not so long ancl the sperm id ucal gland is a little different in 
form. In other respects it agrees entirely with llespero- 
drilus albus , 

1 conclude with a definition of the genus and the species:— 

HESPERODRILUS, gen. nov. 

Dorsal setae eapilliform only; ventral setae two to each bundle, 
one uncinate, the other simple. Male pores on segment xii., 
spermathecal pores on xiii. Spermiducal gland opening into 
protrusible penis, together with sperm-uuct; no distinct 
44 piostate.” Sperniathccae long. No spermatophores (?). 

(1) Hesperodrilus branchiatus, sp. n. 

Dorsal setae shoit and slender. Posterior thirteen segments 
with paired branchial processes. 

(2) Hesperodrilus niger, sp. n. 

Body strongly pigmented dorsally. Dorsal setae short 
and slender. 


(3) Hesperodrilus albus, sp. u. 

Dorsal setae do not commence until segment iii. Spenni- 
ducal gland communicates with penis by a narrow tube. 

(4) Hesperodrilus pellucidus, sp. u. 

Dorsal setae do riot commence until segment iii., slender, 
Spermiducal gland only separated by a short constriction 
from penis. 


* Arch, t mikr. Anat xxxi pi. xxtii. tig. 2 c. 
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XX11I.— Diagnosis of a new Species of the Genus 
Lepidolemur. By T)r. C. 1. Forsyth Major. 

Lepidolemur hucopus , sp. n. 

Upperpart* chiefly chinchilla-grey, with an indistinct 
median brownish stripe, stretching from the region of the 
neck to the root of the tail, in the proximity of which it 
becomes paler. Head above brown-giey, with a darker 
median stripe ; cheeks and chin whitish. The ears encircled 
by a bioad ring of whitish hair. Neck, shoulder, and upper 
parts of forearm pale rufous. Breast and belly greyish 
white i inner taces of fore and hind limbs and heels pure 
white. Tail greyish with rusty tinge, shorter than body 
(250: 290 milTmi.j. 

Ears large, higher than broad, membranous. 

Length ot the upper molar and premolar series 17*5 millim. 

Length ot the lower molar and premolar series (w. 3~p, 2) 
16 millim. 

Hah . Fort Dauphin (S.E. Madagascar). 

Type in the British Museum. 

PROCEEDINGS OP LEARNED SOCIETIES, 

GEOLOGICAL SOCIETY. 

November 8,1893.—W. H. Hudieston, Esq., M.A., F.R.S., 
President, in the Chair. 

The following communication was road:— 

4 Notes on the Occurrence of Mammoth-remains in the Yukon 
District of Canada and in Alaska/ By George M. Dawson, C.M.G,, 
LL.D., P.R.S., P.G.S. 

In this paper various recorded occurrences of Mammoth-remains 
are noted and discussed. The remains are abundant in, if not 
strictly confined to, the limits of a great unglaoiated area in the 
North-western part of the North American continent; whilst within 
the area which was covered by the great ice-mass which the 
Author has described as the Cordilleran glacier, remains of the 
Mammoth are either entirely wanting or are very scarce. At 
the timo of the existence ot the Mammoth the North American 
and Asiatic land was continuous; for an elevation of the land 
sufficient to enable the Mammoth to reach those islands of the 
Bering Bea where these bones have been found would result in the 
obliteration of Bering Straits. 

The bones occur, along the northern coast of Alaska, in a layer of 
day resting on the somewhat impure 4 ground-ice formation ’ which 
gives indications of stratification; and above tho day is a peaty 
layer. The Author considers this ‘ground-ice’ was termed as a 
deposit when more continental conditions prevailed, by snow-fall on 
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a region without the slopes necessary to produce moving glaciers. 
The Mammoth may be supposed to have passed between Asia aud 
America at this time. At a later date, when Bering Straits woro 
opened and the perennial accumulation of snow ceased on the low¬ 
lands, the cla\ was probably carried down from tho highlands 
and deposited during tho overilow of rivers. Over this land the 
Mammoth roamed, and wherever local areas ot decay of ice arose 
bogs would bo ptodueod which served us veritable sink-traps. The 
Author considers it probublo that the accutnulntion of ‘ground-ice’ 
was coincident with the second (and luteal) epoch of maximum 
glaciation, which was followed by au important subsidence in 
British Columbia. 

December tf, 1893.—W. II. Hudleston, Esq., M.A., F.H.S., 
President, in tho Chair. 

Tho following communication was read:— 

‘ On a Variety of Ammonite# (Slcphnnoeera#) etnbannafus, Young, 
from the Upper Lias of Whitby.* By Horace W. Monckton, Esq., 
F.L.K., FALK. 

The Author describes an ammonite found by himself in 1874 
near Haudsetid, 3 miles norlh-w eat of Whitby, He thinks it was 
not actually in mtn, but lying with a number of nodules on the 
floor of an old alum-pit, although he has no doubt that it is from 
the Alum Shale of tho Upper Lias. A peculiar arrangement of the 
costa? as tho\ cross the siphonal area distinguishes tho specimen 
from other Whitbj ammonites known to the Author. It bears a 
strong resemblance to a shell figured as A. nulw'mato# by I/Orbigny, 
* Terr. Juntas.,* pi. lxxvii., but is unlike the figures of that species 
given by other authors. 


, MIKOE LEAN EO US. 

On the Jaws of // irudinea. By Jac. M, (Jroockewit. 

Havcuaft’s discovery of a substance in tho head of Hintdo medi¬ 
cinal!#, which is able to prevent the coagulation of the blood, has 
had the effect of directing attention afresh to tho jaws aud to the 
so-eulled salivary glands of leeches. 

i now venture to make a provisional communication of certain 
details of the results which i have obtained with reference to these 
organs in studying Jiirndo rnedicinahn and Anlantomnm gnlo. 

It is woll known that in the head of Himdo there is found a very 
large number of unicellular glands, the excretory ducts of which, 
in tho shape of long, narrow, undulating tubes, partly run between 
the epithelial cells of the pharynx, and partly open on the free edges 
of the jaws. In Avlmtomum the number of the glands is much 
smaller, and in this uuimal they open, if not exclusively, at any rate 
almost all upon the edges of the jaw's. The accretion contains a 
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groat multitude of small granules, which take a deep stain from 
hematoxylin, in consequence of which glands and excretory ducts 
are easily recognizable in preparations which are treated in thin 
manner. 

In llirudo as well an in Aut<t*tomam the orifices of the glands 
which open upon the jaws aio found between the tooth. 

The teeth have somewhat the shape of a «1 )0X °f which is 

directed towards the surface. They may bo readily isolated by 
means of liquor potass**). Tn Auhsfotutnu they are larger, and, ns is 
well known, much fewer in number than in Ifh-urfo. The teeth at 
the lower eud of the arch of the jaw are not so w <‘11 developed as 
those in the middle. Nevertheless the two somewhat stout process**, 
which are directed away from the pharynx, are wanting, so that 
the teeth are here represented by small conical structures. The teeth 
are entirely enclosed by the cutiilo. 

The clearest idea ot these structures is afforded by serial sections 
through the jaw r s. 

The leech is killed by being thrown into alcohol. The jaws are 
then dissected out, placed in alcohol containing picric acid, for the 
purpose of decalcifying tho teeth and, after suitable prepaiation, 
embedded in paraffin. In the ease of llmtdo it is then not difficult 
to divide the jaw into series of sections perpendicular to tho piano 
of the jaw and pet pendicular to its base. This may also be success¬ 
fully carried out in the ease of Aidnuiomum, although lieio, on 
account of the small si^o of the object, it is not so to hit upon 
the direction defined for the section when the jaw r is enclosed in 
paraffin. 

Tho terminal sections of the series do not show tho dot nils clearly. 
Tho section hero pauses obliquely through tooth and cuticle. At the 
level of the apex of the jaw, however, tho trauK\erse sections exhibit 
the condition of the teeth and cuticle distinctly. The cuticle, which 
clothes the epithelium of the jaw, increases greatly in thickness 
on tho anterior and posterior surface of tho jaw, so soon as it reaches 
the free margin, and runs out in a sharp edge towards the phary ngeal 
cavity. Between the cuticle of the anterior and that of the posterior 
surface a cleft-shaped space is left, and in this space the excretory 
ducts of the glands open. Each time that a tooth is encountered, 
however, we find that this space is closed. The decalcified teeth 
stain well with beomatoxylin, while the cuticle remains free from 
this colouring-matter. Consequently" in the sections every part of a 
tooth may be dearly distinguished from the cuticle. The tips of 
the teeth do not project beyond the free edge of the cuticle. 

If an entire jaw, whioh is best not stained, be made transparent 
by moans of oil of doves, and then mounted in Canaria balsam with 
the free edge uppermost and a suitably supported cover-slip placid 
over it, the sharp edges of the outiolo of the anterior and posterior 
surfaces of the jaw can bo observed quite distinctly as two fine lines. 
The slit which is left botween them is found to he open and closed 
by a tooth in regular alternation. 

The teeth are consequently to be regarded as an apparatus for the 
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support of the cutting cuticle. So soon as a wound is made by the 
jaw, it is impregnated by the secretion which streams out between 
the teeth, whereby in the vessels which are bitten into not only the 
coagulation of the blood, but also the conglutination of the vascular 
membranes (Blutplattchcn) is prevented—at least in the case of 
Hirtido medicinalis . 

I have not succeeded in demonstrating an anti-coagulating effect 
in the case of the extract from heads of Aulastomum hardened in 
alcohol. I have been able to convince myself that Aulastomum is 
able to inflict a skin-wound upon frogs and to suck blood ; subse¬ 
quent blooding from the wound, however, L have not found. So far 
us 1 have seen, Aulastomum wounds the skin of only such frogs as 
are badly nourished and do not defend themselves ugoroush, and 
then only on the toes of the posterior extremities. In the ca>e of 
dead frogs, A alas tom urn also fixes itself and sucks in the oral cavitj, 
the pharynx, and deep in the throat. 

1 hope shortly to be able to publish a more detailed account of 
mv results.— Zooh<fmherAnztiyer % xx\. Jahrg., no. 4UB, November Id, 
kSPIj, pp. 427-429. 

Utrecht, October 1893. 


Schneider's Pore and the (Esophageal Glands of Nematodes. 

By Prof. Otto Hama>x, of Gottingen. 

Hince the investigations of Schn id or the oesophagus and its 
glands in parasitic Nematodes have not been subjected to a renewed 
and more minute examination, and the subject was loft with the 
brief allusion to a capilliform canal, which this investigator had 
observed in the oesophagus of A scans megaloccphata. In his ‘ Mono¬ 
graphic dor Nemutodon * (pp. 191 & J 92) in dealing with thisspecies 
Schneider alludes to a canal, which is stated to open on the dorsal 
side of the internal oesophageal wall and which could bo traced for 
a short distance. Whether this canal extends deeper into the sub¬ 
stance of the oesophagus is a question which ho leaves undecided* 
Up to the present I have discovered the pore with its canal in a 
large number of Adriatic Ascaridai and Htrongylidm, and in Lecano- 
cephalm. 1 propose to give a short description of it as found in the 
latter form. Schneider's pore is situated a short distance below the 
Ups on the dorsal side of the internal wall of the oesophagus, and 
constitutes a communication between the Oesophageal lumen and an 
organ which lies in the oesophageal wall. The pore leads into a 
capilliform, membranous, hyaline canal, which at first, runs at right 
angles, and then bends round and passes backwards parallel to the 
longitudinal axis of the oesophagus. The oaual is surrounded by a 
granular substanoe, which offers a marked contrast to the basal 
substance erf the oesophagus. It never lies free, but oven at its 
hinder end, where it has become more and more slender, the canal 
is enclosed iu this substance. It oau be followed throughout the 
entire length of the oesophagus almost as far os the sphincter appa- 
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ratus, which is present in all Nematodes and divides the oesophagus 
from the mesontoron. At the end of this organ stellate cells are 
found* which probably have an excretory function. 

In Ascaridtt? and Lecanocephalv* a cajcum is described, which is 
said to project backwards at the point where the oesophagus passes 
into the mesenteron, while a diverticulum of (he intestine extends 
forwards. As is shown by transverse sections, the structure in 
question is not a caecum, but a solid organ, which jeprosents a pro¬ 
jection of the (Esophageal wall on the vential side, A cavitj open¬ 
ing into the lumen of the oesophagus h not found iu its centre. 
With reference to the complicated structure ot this organ, I will here 
only make the following observations. This gland, tor such it 
undoubtedly is, is composed of cells, which are txaversed bj a 
c&pilliform intracellular tubule. In transverse sections the gland 
exhibits a biscuit-shaped figure, and is divided into two halves by 
a (entral septum. In each hall lie the perforated cells already 
mentioned, so that consequently two delicate tubules are present. 
Now it is possible to follow these canals and observe how they on tor 
the oesophageal wall, from which, as \ remarked, the gland is a 
projection, and open each by a pore into the lumen ol the oeso¬ 
phagus a little distance above the point where the gland fuses with 
the oesophageal wall. The excretory organ oi tho lateral lines,as l 
have already descrilied it in Lewi met phaius ni a previous communi¬ 
cation, w essentially constructed iu pioeisoly the same manuer as 
this oesophageal gland, since it is composed of a number ot perforated 
cells. In both cases tho canal is intracellular in position. 

If we take tho position of the oesophageal gland into consider¬ 
ation, und reflect that it is situated near the commencement of the 
mosenteron, and is suspended in the ccnlome, wc shall And no 
difficulty in assuming that this organ absorbs excretory produets 
from the coalomic fluid. 

In the parasitic Nematodes, moreover, organs are found lying in 
the coelome, which are in connexion with tho lateral lines. Lecano - 
cephaius possesses several peculiar organs measuring 4 mm. in 
diameter, which are distinguished by their digitate ramifications 
and enclose in their centre a disproportionately laige nucleus. The 
digitate processes bear small pyriform structures, which attract 
attention on account of their strongly rofractile granular substance 
and give rise to the conjecture that they may be homologous with 
the ciliate organs. A ciliation, however, 1 have so far never 
succeeded in discovering. These organs, which are in connexion 
with the lateral ridges by one end, are undoubtedly identical with 
the ** fasciculate bodies ” (“ busohelformigen Korpem ”) alluded 
to by I^euokart, Schneider, and others, in the case of J scar in megalo- 
cephabi and situate in the neighbourhood of the excretory pore. 
The detailed description of these organs, as well as of those pre¬ 
viously referred to, will be given in a monograph of the genus 
Lecunocephulu* and allied forms which will shortly appear.— 
Zoologiwher xvi. Jahrg., no, 483, November 13, 1893, 

pp. 432-434. 
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Who first found Balanoglossus ? By the Rev. Canon 
Norman, M.A., D.C.L., F.R.S., &c. 

I find that witli respect to Oavolini *s figure I have lighted on a 
“ mare’s nest.” Professor Jeffrey Holl has consulted that author’s 
posthumous work, and tolls me that on p. 29fi there is a descrip- 
tion ot Tav. ii. (marked in Atlas ii. and xiv.) thus : * fig. 1, Fmofnnt 
htjuga .... gli ovnri npirnli d , fig. 4, ovitrio spirali; ’ ” and that “ at 
p. 342 the species is staled to he the Agamolpm^ ic) f'avolinii of 
1>ollo Chiajo ” *. What Oavolini calls the “ ovurio spirali ” -which 1 
took to be a figure, natural si/e, of a Bahnwg/ossuH -is, in fact 
(using IIlockers terms), thegreutly magnified pedicle, cnidobaml, and 
terminal filament of a leritillum of a Hiphonophoridan. I have con¬ 
sulted all the chief works on the tfiphonophora*, hut cannot meet with 
a figure which represents the anterior portion of a tent ilium m it h 
such a collar and proboscis-like outline as is drawn by Cavolim ; 
the figure most like on the whole, perhaps, is the illustration ot the 
tontillum of Forskalia thohides, TLeckel (Report fc Challenger ’ 
Biphonophorie, 1«SS, pi. x. fig. 23), or that of Stephammia awpht- 
tridis , Huxley ( k Oceanic Jlydrozoa,’ pi. viti. fig. 8), whm‘ 

what he calls the 44 involuenim ” must, 1 conclude, correspond with 
tho collar-like portion of Ouvulini’n figure. In mistukingly supposing 
that Cavolini’a figure was life-size and represented a Bidanoghmi nf, 
the chief difficulty in the way of identification was the greatly 
produced and coiled termination ; hilt it occurred to mo that in life 
this part might he capable of greater elongation than had been 
represented in figures, and that, moreover, the old author might, in 
this respect, have drawn somewhat on his imagination. It is worth 
any one's while who is interested in BahmgUmm to look at this 
figure of Cuvolini, and see tho curious resemblance as regards the 
general form of this microscopic organ of a Siphonophoridan and 
the facies of a Balanoglossus. 

Burnmoor Rectory, 

Jan. 0,1804, 


* On pi. clxxxi. of Chiaje, Anim. invert. Hieil. cit., arc figures taken 
from Oavolini’s figs., though not exact reproductions, fig. 4 (fig. 0 Ohiitje) 
especially being much reduced in size, and thus not so much simulating 
Balanoglossus. I do not see any reference to these figures in the text. 
On tho plate, fig. 8 (fig. 1, Oavolini) is called Phynsophom bijttga ; figs, 4~ft 
are not referred to. 1 may odd that there is no reference in ITieckel’s 
Bibliography or List of known Siphonophora? (Report i Challenger f 
SiphonopWree) either to Oavolini or Ohiaje’s Sicilian work, nor is the 
name referred to in Carua, Faun, Trod. Meait. 
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XXIV.— On a Bifid Earthworm (Lumbricus tcrreshis). By 
IIenrv C. Williamson, M.A., B.Sc., St. Andrews 
Marine Laboratory. 

[Plato X/J 

The Lumbricus described below belongs to Mr. Thomson. 
Blackford, and was handed to me by Professor MHntosh, 
to whom it had been courteously sent by Dr. Fulton, Superin¬ 
tendent of Scientific Investigations of the Fishery Board for 
Scotland. 

The specimen is an earthworm in which the posterior half 
of the body is double. Each of the posterior portions has an 
anus. The recorded cases of bifurcation in the species of 
Luminous arc few in number; and while that abnormality 
has been noticed not unfrequently in Polychssta, still compa¬ 
ratively few have been described. Professor E. A. Andrews, 
of Baltimore, U.S.A., published a list of the references made 
by different authors to bifurcation in Annelids in i Nature, 1 
vol. xlvii. no. 1214, Feb. 2nd, 1893. Mr. Robertson, of 
Oxford, gave the following description of a double earthworm 
in the 4 Quarterly Microscopical Journal, 1 vol. vii. 1867:— 

41 The rings of the body presented the usual appearance 
from the first to the eighty-fittli, where the body divided into 
two symmetrical halves, each of which presented the usual 
appearance of the terminal part of an ordinary worm [PI. X. 
figs. 8 and 9]. Each of these lateral appendages commenced 
Ann. & Mag . AT. Hist. Ser. 6. VoK xiii. 15 
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by distinct and separate rings applied to the eighty-fifth [in 
this respect it differs from the earthworm which is the subject 
of this article], and not by its bifurcation into two parts. A 
small triangular membranous space was thus left on the 
dorsal and ventral surfaces, between the junction of the 
three rings. It was found that the large vessels, the diges¬ 
tive tract, and nerve-coid divided at the eighty-fifth ring, 
and were symmetrically arranged in each of the lateral ap¬ 
pendages. The generative organs were fully developed and 
quite normal. 1 ’ 

Two abnormal earthworms are recorded by Professor F. 
Jeffrey Bell in the Ami. & Mag. Nat. Hist. 1885, vol. xvi, 
pp. 475-477. u In the first specimen the left hind branch was 
shorter than the right. Though the left branch looked like a 
bud it was not really so, since as time v ore on the difference in 
size increased, and the left then was not only much the 
smaller, but also much the less active. There were at first 
no signs of a clitellum, but after two months there were 
apparent indications of a clitellum. A short time after that 
date it lost its tails, and soon alter was found dead. 

" 1. It makes it quite certain that, like lizards with their 
tails, earthworms may reproduce bilaterally what is ordinarily 
only produced terminally. But this is only another way of 
saying that earthworms are subject to a well-known and 
widely diffused law. 

M 2. The fact that the clitellum only became apparent a 
few days before the loss of the hinder end is positive; but 
the events may or may not have any relation to one another* 
If they have, they only show that when the earthworm is 
repioducing parts of its body it is, pro tanto , comparable to a 
form reproducing itself asexually, a phenomenon which, so 
high in the scale of organization, is, we know, not compatible 
or contemporaneous with sexual reproduction. 

“ The second specimen belonged to the species Lumbricus 
fatiduaj and was dead when examined,” 

In 1 The American Naturalist, 1 vol. xxvi. no. 309, 1892, a 
paper on " Bifurcated Annelids” by Professor Andrews, 
appeared. Prof. Andrews gives five instances of this abnor¬ 
mality in the species Lumbricus terrestris . Two of these are 
the specimens described by Robertson and Bell, the remaining 
three having been recorded by Dr. Horst, Asa Fitch, and 
Dwight Marsh. Prof. Andrews in this article says:— 
“ Horst, in experimenting upon regeneration of lost parts in 
earthworms, found one, 100 millim. long, with two tails, each 
25 millitn. long and quite normally formed. This was alive 
when observed. Asa Fitch records finding in his garden in 
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New York State a live specimen about 3 inches long with 
the posterior end divided for nearly one fourth of its length. 
The appendages were equal, but each only about two thirds 
the normal thickness ot the body anterior to them. Each 
appendage possessed a functional anus The left appeudage 
appears as a continuation of the body, three somites serving 
to form a gradual transition from the thicker trunk to the 
thinner appendage. The right appendage springs from the 
gaping suture between the trunk and the first of the three 
transitional left somites; where the origin of the right branch 
occurs there is a slight constriction not represented at all 
upon the left branch. The method of bifurcation seems thus 
similar to that recorded by Robertson. 

(( Dwight Marsh records a two-tailed earthworm found in 
Wisconsin. When alive both tails appear of equal import¬ 
ance, but in alcohol one division is markedly constricted where 
it joins the body and appears as a mere lateral branch. 
Each appendage has a branch of the intestine and of the 
nerve-trunk, as well as functional anus. In alcohol the 
specimen is only 34 millim. long, the tails each 12 millirn.” 

Andrews further says that he only knows u of about twenty 
recorded cases of Annelids with bifid ends. The period at 
which these monstrosities arise is not well known, whether 
they were formed in the embryo or were formed in the 
maturer period of the individual’s existence. Yet there is 
little support for the former supposition, while for the latter 
we have in two cases good evidence ami in many others con¬ 
siderable presumption towards this conclusion. Granting for 
the present that these monstrosities have arisen in late life 
after the removal of parts of the main axis, or after injuries, 
we may next inquire how far the two new ends are of equal 
value, whether the two new parts are equal in origin (as in 
Robertson’s specimen), or whether the one is to be regarded 
as a subordinate part or lateral outgrowth from the main 
trunk.” 

Dr. Cori * describes a bifid Lumltriculus mriegatm which, 
in the mode of bifurcation, agrees to some extent with the 
Lumbricua here described. In the Lumbriculm y however, 
each of the three nerve-cords of the trunk—the left, median, 
and right-*-givea rise to two nerves which become the corre¬ 
sponding nerves in the two appendages. 

The Lumbricus described in this article had the posterior 
portion of the body doubled. The two appendages had 

♦ Sottdmbdruck mm ‘ Lotus/ 1804, None Folgp, lid. xiv. p. 1-4 

8 . 

1 />* 
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each an anus, and to all appearances were exactly similar. 
The trunk and appendages were of nearly equal diameter 
(PI. X. fig. 1). Bell does not say whether the specimen 
described by him had two ani or not. The right-hand ap- ^ 
pendage was perhaps a shade less in diameter than the left. * 
In this respect this specimen differs from that described 
by Fitch, in which the posterior appendages were of the 
same thickness, but of less diameter than the anterior 
portion. It differs also from that described by Robertson 
(fig. 8), which appears from his drawing in that respect 
to agree with Fitch’s specimen. When the worm was 
placed with the dorsum upwards (fig. 1) it was found that the 
anteiior pail maikod AI), stretching from the prostomium to 
the fifty-fourth segment, whom the bifurcation commenced, 
was inch long, the left appendage, ])B, 118 inch long, ana 
the right appendage, l)'Oj 1 ^ inch long. In the portion 
AI) there were M annuli, in I)B 122 annuli, and m 1)'() 
109 annuli. The specimen when examined was in spirit and 
to some extent contracted. The dorsal line was visible 
in the anterior portion, in which it could Ik 1 traced up 
as far as the nineteenth segment. It ran in a perfectly 
continuous line down the trunk and the left appendage 
to the anus (fig. 1). No trace of it could he made out in 
the right appendage. This is the first important difference 
between the two appendage^, and loads one to suppose 
that the trunk and the left appendage form the complete 
worm, and that the right appendage, in which there is no 
trace of the dorsal line, is the extra portion. Fitch w T as 
led to the same conclusion in his specimen. 

On examining the junction of the three parts it was seen 
that the right appendage D'O arose from the right lateral 
portion of the fifty-fourth segment (fig. 2). The origin of 
this appendage differs from that of the corresponding one in 
Robertson’s specimen (fig. 8), neither does it occur by the 
bifurcation of the fifty-fourth segment. At its junction with 
the fifty-fourth segment the right appendage is constricted. A 
similar constriction was noticed in the right appendage of 
Fitch’s specimen and also in one of the appendages of the 
earthworm recorded by Marsh. On dissection it was found 
that the dorsal blood-vessel was bifurcated, as also were the 
gut (fi^. 3), the supra-neural vessel (fig. 5), and the nerve- 
cord (fig. 4). The typical double nerve-cord was present in 
the anterior and both posterior portions. There was no 
appreciable difference in diameter between the two posterior 
poitions of the dorsal blood-vessel j the intestine in the right 
appendage was, however, a little less in diameter than that 
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in the left. The typhlosolo was present in both appendages, 
as well as in the trunk. The gut was empty at the junction, 
which was the only spot at which it was opened. The 
double nerve-cord in the right was of less diameter than 
that in the left appendage. Mo difference was noticed in 
the thickness of the two posterior portions of the supra- 
neural vessel. The constriction that was noticed externally 
on the right appendage at its junction with the body of the 
worm was not distinctly made out on the intestine of the 
same at its junction with the main alimentary tract formed 
by that of the trunk and left appendage. Two rows of 
ncpliridia were made out on eacn of the appendages, no 
diHiucnce being found between any of them. 

The structure ot the blood-vessels and gut gave rio indica¬ 
tion an to which appendage might have been secondarily 
formed. 

As regards the nervous system, there is a normal double 
cord in the trunk (tig. 4). The left cord (a) is continuous 
with that of the left appendage (t), and in a similar manner 
the light cord (h) forms the outer cord of the right appendage 
(f ). The inner cords of each appendage [d and c) arc con¬ 
fluent at the bifurcation and have no connexion with the cords 
ot the trunk. 

The viHicuhv seminalc*, the only portions of the reproduc¬ 
tive organs picsent, were poorly developed. Three only of 
these were found, where normally there should be four pairs; 
one (vs u fig. G), which was very small, on the left side of 
the tenth segment, and one on each side (vs 2 and w 8 , fig. 6) 
of the twelfth segment. Of the latter the left-hand one 
(t%) was much the larger. The fact that on the right side 
of the body the vcsieul© seminalcs were practically un¬ 
developed gives ground for the supposition that the right 
appenaage is the result of asexual reproduction. There is an 
entire absence of any clitellum ; in this respect the specimen 
resembles that described by Bell. Robertson found in the 
worm described by him that the reproductive organs were 
well developed and normal. It would thus appear probable 
that asexual reproduction does not account for all cases of 
bifurcation in earthworms. 

The method of bifurcation in this earthworm differs from 
that in the specimens recorded by Robertson and Fitch. 
As already mentioned, in Robertson’s specimen each of the 
lateral appendages commenced by distinct and separate rings 
applied to the eighty*fifth segment. In the worm described 
by Fitch the right appendage arose from the gaping suture 
between the trunk ana the first of the three transitional left 
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somites which are interposed between the trunk and its 
thin connexion. This specimen (Fitch’s) differs from the 
one described here in that in the latter the left appendage is 
of the same diameter as the trunk, and the right appendage 
arises from the fifty-fourth segment, not from tne suture 
between two segments. Fitch considered that in his 
specimen the left appendage was the continuation of the 
trunk, and this appears to bo the case in the Lumhricus here 
described. The right appendage arises from the right side of 
the fifty-fourth segment (fig. 2). Segment 54 differs very 
much from flic other segments both in shape and size. It is 
triangular in shape, the base being represented by the right 
side, where the right appendage joins the segment (fig. 2). 
The somite is of normal length on the left side, but on the 
right it has grown antero-posteriorly and is very much 
longer. The increase in length on the right side has caused 
the left appendage to be pushed to the left, so that the 
anterior and left posterior portions are not in the same straight 
line as they probably ought to be. 

At what time in the life of the worm the extra tail was 
developed it is very difficult to tell. If it originated in the 
embryo we should expect that the two tails would be similar 
in every respect. They are not, however, identically equal. 
The mode of connexion between the trunk and the right 
appendage differs from that of the trunk and the left 
appendage. The right-hand appendage, moreover, is con¬ 
stricted at its junction with the anterior portion, while the 
left is not so. The dorsal line is not present in the right 
appendage. It is difficult to imagine how bucIi an abnor¬ 
mality could have originated in the embryo. In such a case 
a division of each of the mesoblasts, neuroblasts, uephridio- 
blasts, &c. must have been effected. It might appear 
possible that the two appendages had been formed by a 
median vertical longitudinal fission of the original worm. The 
division may be supposed to have extended from the anus 
forward to about the middle of the body dividing the gut, 
vessels, &e. equally and passing between the two nerve-eords. 
But the completeness of every organ in each appendage does 
not countenance that supposition; but, assuming that such a 
fission had taken place, it might probably have been going 
on at the time of the death of the earthworm. In this case 
there would have been at the fork a mass of embryonic cells, 
by their division giving rise to the left wall of the gut in 
the right appendage and the right wall of the gut in the left 
appendage, and similarly with the blood-vessels, nerves, and 
body-walls. The outer gut-walls of the two appendages 
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would in that case be the right and left walls of the original 
intestine. Two new rows of nephridia would be produced, 
one on the inner side of each appendage. The secondarily 
formed organs would probably differ slightly in structure 
from the corresponding original organs. No difference was 
noticed between the nephridia of one row and the nephridia 
of any of the other three rows in the appendages. Again, 
it would naturally be expected that the appendages would 
be symmetrically joined to the anterior trunk. This, 
however, is not the case. Lastly, the dorsal line, which 
is absent in the right appendage, would probably have 
been present in both appendages had this been a case of 
median fission. If the fission were supposed to have taken 
place a little (o one side of the median line greater difficulties 
would be encountered. This is, then, apparently a case of 
budding, not of bifurcation. The right-lmud appendage is a 
bud of segment 54, probably formed subsequently to the 
complete development of the original worm. The original 
worm is represented by ADB (fig. 1), and the right-hand 
appendage D'O (fig. 1) is an outgrowth from the right 
side of the somite and away from the middle line. The 
growth in diameter of the bud has caused the increase iu size 
of the right side of the somite. 

The third view is that the bifurcation may be the result of 
lateral budding. In many annelids longitudinal budding is 
common, and m the Sylhda3 lateral budding also regularly 
takes place. These buds give rise to new individuals. It is 
impossible to tell whether the bud under consideration might 
have given rise to a new individual, or whether, like the bud 
described by Bell, it might have been absorbed if the Lam - 
briem had lived. Bell does not mention whether or not the 
bud was provided with an anus. If it had no anus, the two 
buds are not comparable. Clapaibde was of opinion that the 
budding in a Serpula cxaimued by him might have been 
caused by a lesion, and M'Julosh, in reference to Syllis 
ramoM) considered that budding may take place at any point 
in consequence of lesion at that point, if it is taken for 
granted that at one time this earthworm existed in a normal 
condition, viz. that the anterior trunk and the left appendage 
made up the normal Lumbricm, and that the right appendage 
was developed some time after, the origin of the right-hand 
appendage might be explained thus:—Assuming that seg¬ 
ment 54 had in some manner been cut or pierced (the wound 
extending into the interior of the intestine), some of the 
earth passing through the intestine during the process of 
alimentation may have been diverted through this opening 
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by the resistance offered by the earth in the posterior 
portion of the intestine, that is, the portion of the intestine 
lying between the opening and the anus. The cells sur¬ 
rounding the wound would become active, and a healing process 
would be set up. It is probable that the earth would tend to 
find its way through tins opening in preference to passing 
through the rest of the intestine, and so the wound would 
not loadily be closed. From the continued activity of the 
cells in the attempt to heal the wound, a process would 
gradually be foitned. The main mass of the earth would 
probably continue to pass through this opening until the pro¬ 
cess became almost as long as the portion of the body 
between the point of lesion and the original anus, that is, until 
an equal resistance was offered at the fork to the passage of 
the earth along both branches of the intestine. The quantity 
of earth would then be equally divided between the two ap¬ 
pendages, half of it passing along each. From the fact that 
the right-haud appendage is the shorter of the two, it might be 
supposed that a greater proportion of the earth would still pass 
along it, owing to its offering less resistance; but the greater 
length of the left appendage is compensated by the fact that 
its inelinatioxi to the trunk is leas than the inclination of the 
new appendage to the same. The new appendage having 
now much less woik to do than previously, the active cells 
at its posterior end would be enabled to narrow the opening 
and form an anus. 

None of the explanations offered above are really satis¬ 
factory. It is probable that this earthworm existed as a 
normal Luminous , before the right-hand appendage was deve¬ 
loped, The cause of the budding must be left undecided. 
Tiiere is doubtless some connexion between the fact that the 
reproductive organs are so undeveloped and the presence of the 
lateral bud. Whether the reproductive organs were from the 
first undeveloped, and the bud represents an attempt at 
asexual reproduction, or the reproductive organs atrophied in 
later life owing to the budding process, can only be a matter 
for conjecture. An interesting question suggests itself. 
How did this worm manage to move through the earth ? 
It was alive when dug up. It would have no difficulty in 
moving about on the surface, but it certainly could not have 
readily burrowed in the ground. It therefore probably lived 
on the surface or amongst soft soil and decaying vegetable* 
matter close to the surface. 

My best thanks are due to Professor McIntosh, Dr. Fulton 
ot ifidinburgh, and Mr. A. T. Masterman, B.A. Cantab., 
University of St. Andrews, lor valuable assistance and advice. 
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EXPLANATION OF PLATE X. 

Fig. 1. Bifid earthworm, nntural Biza, in spirit. 

Fig. 2. Enlarged drnwmg of segments 54 Xc., showing the bifurcation. 

Fk/. fi shows the bifid condition of the dorsal \wml and gut. 

Fig. 4. Drawing showing the relation of the nme-cords in the two 
appendages and anterior trunk to each other. 

Ftp, 5. Bind supraneural vessel lying above the nerve-cords. 

Fig. (I Drawing showing position oi the vesicular Bcniiunles. 

Fig. 7 shows bifid nature of dorsal vessel, gut, supvtineural vessel, and 
nerve-cord. The gut has boon drawn to one side to expose the 
nerve-cord. 

Figs, 8 & 0. Copies of llobortsou’s drawings of earthworm described by 
him. 


Explanation of Utter* med. 


a. Left ncrve-coid in anterior 
trunk 

Ik Bight nerve-cord in anterior 
trunk. 

c. Left nerve-cord in loft ap¬ 

pendage. 

d. liight nerve-cord in loft ap¬ 

pendage. 

<?. Lift nerve-(ord in right ap¬ 
pendage. 

/. Right nerve-cord in right ap¬ 
pendage. 


at. Anterior trunk. 

(h. Dorsal vessel. 

g. Gut. 

h. Heart. 

hi. Left appendage. 
vc. Nerve-cord, 
i a Right appendage, 
s. Heptura. 

8U Hupranoural vessel. 
rts Vesicula semi nails. 


XXV.— Natural History / Notes from IJM. Indian Marine 
Surrey Steamer ‘ Investigator / Commander li. F. Hoskyn, 
RN., commanding. —Series II., No. J. On the Results of 
Deep-sea Dredging during the Season 1890-91 ( continued). 
By A. Alpock, M.B., Surgeon-Captain Superin¬ 

tendent of the Indian Museum. 

[Continued from vol. ii. p. 172.] 

Of the species to be described in the sequel some have 
already been figured in the “ Illustrations ot the Zoology of 
H.M. I.M.S. ‘Investigator,^ Ciustaceans,” part i., published 
in 1892, and some in part ii. of the same publication, which 
1 hope will be issued early this year. All the new species 
not yet figured will, 1 hope, appear in part iii. of die ‘ Illus¬ 
trations/ which is now in preparation and may be expected 
early next year (1895). 
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Family Hematoaaroinidai 
Njematocarcinub, A. Milnc-Ed wards. 

58, Nematocarcinus gracilis , Spence Bate. 

bemutoenvcinm grtmUs, Spence Bate, ‘ Challenger ’ Maerura, p. 815, 
pi. cvxxii. fig. 8. 

Several specimens from Station 120, 240 to 276 fathoms. 

59. Nematocarcinus paucid( j ntatus ) Spence Bate. 

Nematocarcinus paucidentatm, Spenro Bate, 1 Challenger’ Macrura. 
p. 816, pi. cxxxii. fig. 9. 

Two ovigerous females from Station 115, 188 to 220 
fathoms. The colour in life was pink, the eggs being light 
blue. 


60. Nematocarcinus tenuirostris , Spence Bate. 

Nematocarcinus tenuirostris, Spence Bate , 1 Challenger ’ Macrura, p. 817. 
pi. xxxii. fig. 10. 

A large male from Station 112, 561 fathoms. Colour in 
life bright orange-pink. 


AHTAOIDEA. 

Family Homaridaa. 

Nephrops, Leach. 

61. Nejihrops andamanicus , Wood-Mason. 

Nevhrops andamanicus, Wood-Mason, Illustrations ol’ the Zoology of 
jfl.M. l.M.H. ‘ Investigator/ OniwtaiTn, pi. iv. 

The integument, though thin, is strong and firm, and 
dorsally is everywhere on the body finely granular and 
slightly pubescent. 

The carapace measured to the tip of the rostrum is about 
half an eye-length short of half the total length, the rostrum 
measured from the orbital plate constituting about one third 
of this measurement. The rostrum is broad and concave 
above and ends in a compressed spine, at the base of which 
on the under surface is a similar spine, and on each lateral 
margin another large spine; behind the last the lateral margins 
of the rostrum extend backwards almost to the cervical groove, 
each as a ridge formed of three great trenchant procumbent 
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spines decreasing in size from before backwards j in the con¬ 
cavity between these ridges is a faint median ridge running 
up to the terminal spine of the rostrum. Behind the cervical 
groove the cardiac region is traversed by a broad ridge sur¬ 
mounted by a double row of spinelets, which diminish in 
size from before backwards, the whole being an evident con¬ 
tinuation of the rostrum. 

The under surface of the true rostrum behind the single 
inferior spine is furnished with a fringe of long seta), which 
is continued round the orbital margin on each side. 

Laterally on the ltvvcl of the antenna) the frontal region 
is occupied by a great trenchant wing-like spine, the point of 
which surpasses the base of the antennary scale and reaches 
almost to the anterior limit of the eyes ; between this spine 
and the postrostral ridge on each side are three small spinules 
disposed in a triangle. On the hepatic region, which is very 
distinctly delimited, are two spines, a large one ventrally and 
a small one dorsally. The cardiac and branchial regions are 
very distinctly demarcated from the gastric and hepatic, the 
two first forming a section of a much larger cylinder than 
the two second. The cardiac region is traversed by the 
already described continuation of the rostrum, and is bounded 
on each side by a granular or finely spinate ridge. The 
branchial regions are traversed fore and aft by two similar 
ridges, one almost parallel with that last described, the other 
following the* curve of the thickened and grooved brancliio- 
stegal margin. All these ridges end anteriorly in minute 
spines. 

The abdominal somites appear to correspond at all points 
with those of Nephrons Thomson!, Spence Bate, their terga 
being sculptured in the same way, and the sixth somite and 
telson being quite similar in spinature. 

The eyes arc reniform and of huge size, their major 
diameter being nearly half the length of the rostrum; the 
peduncles are very short. 

The peduncles of the antennules are shorter than the 
rostrum; the first joint viewed from above is spoon-shaped, 
the bow r l forming the floor of the orbit, and the distal end has 
an inconspicuous spine below ; the second and third joints 
are subcylindrical and are of nearly equal length, not much 
more than one third of the first; distally all three joints are 
thickly ringed with long cilia; the inner flagellum is more 
slender and considerably longer than the outer, the length of 
the lorrner being three times that of the peduncle; m the 
male the outer flagellum has a row of fine sotaa in its distal 
half below. 
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The stout peduncle of the antenna reaches almost to the 
point of the rostrum; the antennal scale is broadly petal- 
shaped and is closely fringed with long sctio on its inner and 
front margins; its outer margin does not end in a spine; the 
second joint has the outer margin sharp, ending in front in 
a spine, while the third, fourth, and fifth joints have the inner 
margin sharp and fringed with seta;; the flagellum is nearly 
one half longer than the entire animal. 

The mouth-parts present nothing remarkable. 

The cholipeas are equal and uniform in the female and in 
smi&l males, and even in large males the preponderance of 
one side (the right in two specimens) is but slight; their 
entire length is very nearly half the total length of the 
animal: the basipoditc is fused with the isehiopodite, which 
is smooth, with a faintly granular ridge on the obtuse inner 
margin: the raeropodite is more than twice the length of the 
isohiopoditit J^ triangular in transverse section; the inner 
surface is fflflpliijb, the outer surfaces arc slightly granular; 
the tipper and lower borders are Bharp and sharply spiuate 
and end in ft out each in a great spine; the outer border is 
rounded and is produced in front into a long blunt spino: 
the carpus is more than half the length of the ineropodite 
and is prismatic in shape, with the angles more sharply 
granular than the surfaces; three of its angular borders—the 
two inner and the outer—end in large spines, the last haviug 
a second large spine at its proximal end: the entire propodite 
is at least twice the greatest length of the meropodite, the 
“ finger ” constituting about half of the total length of this 
joint; the “palm "of the propodite has the usual prismatic 
form, with the angles salient and strongly spinate and the 
surfaces between the angles smooth or faintly crenulate, but 
never pubescent; its “ finger ” portion has a sharply granular 
surface and bears internally a row of teeth, of which one near 
the proximal end is conspicuously large, standing between 
two thick rows of seta;: the dactylopodfte is equal and similar 
to the finger of the propodite, except that (1) its surface 
distally is rather less granular, (2) instead of one large tooth 
near the base there are several, and (3) the setae do not flank 
the teeth except quite at the proximal end of the joint, but 
form a long brush all along the under surface of the dactylos. 

Of the remaining thoracic legs, all of which are slender 
and cylindrical, the longest is the fourth pair, which are not 
quite two thirds the length of the first pair, and the shortest 
are the fifth, while the second and third are chelate. 

The branchial formula is— 
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Arthro- Pieuro- 


Sornito. 

rodobranebif©* 

branchiae. 

branchiae. 

VJ1I. 

1 (rudimentary) 

0 

0 

IX. 

1 

*> 

0 

X. 

1 


0 

XI. 

1 


1 

xn. 

1 


1 

XIII. 

J 

2 

1 

xrv. 

0 

0 

1 


5(0) 

10 



The first pair of abdominal appendages in the male is 
modified precisely in the same way as it is in Nephrops 
Thomson *, Spence Bate; the second and succeeding pairs aie 
also as in N, Thom son i. 

Colours in life: dorsum yellowish pink; venter pink in 
the female, while in the male; cholipeds banded pink and 
yellow in the female, pink and white in the male. The eggs 
in an advanced stage of development arc dark blue. 

Several males of all sizes and ovigerous iemales from 
Station 115, 188 to 220 fathoms. 

This species lias been so beautifully figured under the 
direction of the late Professor Wood-Mason that it is unneces¬ 
sary to give a table of dimensions. 

The species is undoubtedly very closely related to N. Thom¬ 
sonI, Spence Bate, of which it may prove to be only a 
variety. 

One striking character, as compared with N. nonoegiem , 
L., and N. japonicus , Can., is the very distinct delimitation 
of the head irom the thorax, distinct though it is in those 
species. 

The Ova and Embryos of Nephrops andamanicus. 

The ova of these specimens measure about 3 millira. in 
their greater diameter, and are of a dark blue colour. 

They have been so long immersed in strong spirit, and arc 
consequently so brittle, that, no matter how treated, they do 
not lend themselves to a satisfactory examination. All the 
eggs that I have examined contain embryos in an advanced 
stage of development, but have still abundant food-yolk. 
The embryos have a globular cephalothorax and a long and 
distinctly segmented abdomen which ends in a great fan¬ 
shaped M tail.” All the appendages are present, including 
those of the abdomen, the latter having the same form as 
they have in the adult, and those which form the swirameret 



280 Surg.-Capt. A* Alcock on 

being very distinct beneath the lobes of the above-mentioned 
a tail/’ The abdominal somites are quite unavmod. 

It would appear from these observations that the young of 
Nephropa anrfamanicus is hatched in a form not essentially 
different from that of the adult, and not considerably divergent 
from that of the larva of Nephropi norwegicu 9 figured by 
Professor Sara. 


Nephkopsis, Wood-Mason. 

62. Nephrojms Steward\ Wood-Mason. 

Nepkropm Stewarti, Wood-Mason, J. A. *S. ft 1878, vol, xlii pt. if. 
p. 80, imd Ann. & Mag. Nut. Hist. ser. 1 , vol xii 1878, p 59; 
A. Milne-Edwards, Ann. Sci Nat., Zool W stfr. t. xiv 7, pi. xx 
tigs. 1-8. 

Several fine specimens from Station 115, 188 to 220 
fathoms, including an ovigerous female, the eggs of which 
still consist almost entirely of food-yolk. The eggs of this 
species are very much smaller and more numerous than those 
of Nephrons Uarpenteri, W.-M.. briefly described in P. A. 
S. B. 1885, p. 72. 


63. Nephropsts atlandca } Norman. 

Nephropsia atlantiica , Norman, Proc. Hoy. 8oc. Edinb. 1881 “82, vol. xi 
p. tt&J; Wood-Mason and Alcock, Ann. & Mag. Nat. Hist. ser. (J, 
vol. vii. 1891, p. 198, fig. 4 

I refer to this species a young male from Station 114, 
922 fathoms, which differs from the specimens taken in the 
Laccadive Sea only in having the third and fourth abdominal 
pleurae, as well as the second, armed in front with a spine. 

Family Eryontid®. 

WlELEMOESIA, Qrote. 

64. WtUemoesia forceps } A. Milne-Edwards. 

Willmoeua forceps, A. Milne-Edwards, Bull, Mus. Comp. Zool. vol, viii. 
p. 34. 

Specimens from Stations 117 and 118, 1748 and 1803 
fathoms. 

The late Professor Wood-Mason had noted that u in the 
male the olfactory branch of the antennules is much thicker 
than it is in the female.” In the Introduction to this paper 
(Ann. & Mag* Nat. Hist., July 1891, p. 16) this species was 
stated to be luminous, in mistake for a species of Pentachele $ 
(P. phosphorus). 
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Pentacheles, Spence Bate. 

The Indian species of this genus have for the most part 
the typical peculiarities of shape, apinuture, setosity, &c., and 
1 have not therefore mentioned these in the specific descrip¬ 
tions. The species, seven in number, fall into two groups, 
the one characterized, # like l\ ohscura , Spence Bate, by 
having the carapace uniformly spiny or granular or carious 
and thickly furry, aud the abdominal terga and pleura* often 
granular or spicular; the other, like ]\ hrvis , Spence Bate, 
having the carapace, except for certain definitely placed large 
spines, almost or quite smooth, and the abdominal terga and 
pleurae also quite smooth as to the surface. 

In all of our species in which both males and females have 
been examined the olfactory flagellum of the antennules is 
stouter and much longer in the male. The telson of all these 
species appears quite plainly to be made up by the con¬ 
crescence of a somite and its appendages. This is apparent 
on either aspect, but is more plainly manifest on the dorsal 
aspect, where the anterior fourth or so is seen to represent a 
tergum carinatcd like all the other terga, the rest of the telson 
being formed by the fully extended and adducted appendages. 



Sixth somite and telson of Vmlctcheles Un til. 

A tapering groove which traverses the telson in the middle 
line appears to represent the line of concrescence of the ap¬ 
pendages of opposite sides; and on either side of this two 
longitudinal slightly convergent crests appear to represent the 
lines along which in each appendage the exopodite has fused 
with the endopodite. 
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F. cerata. 
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65. Pentacheles gihba *, sp. n. 

Pentacheleis, pp. remarkable for its huneh-baokod thorax, Wood-Mason, 
Admin. Rep. Marine Survey of India for 1890-01, p. 19. 

The carapace, which is inflated, elevated, and humped in 
front, is everywhere thin, spiny granular or carious, and 
thickly setose, and its greatest breadth, which is just behind 
the cervical groove, is not much more than half its greatest 
(lateral) length ; the median carina ends in a double rostral 
spine and has its crest irregularly serrated or eroded through- 
outj in addition to which there is a row of 4 large spines, of 
which the second may be double, between the rostral spine 
and the cervical groove, and 10 or 11 spines or double spines 
between the cervical groove and the posterior smooth, 
narrowly-moulded edge of the carapace; the frontal margin 
is finely eroded; the spines of the lateral margins are con¬ 
cealed in setoe of great length, they number about 25 on each 
side, of which 5 are found in front of the hepatic groove, 3 
between the hepatic and cervical grooves, and about 17 
behind the cervical groove; the usual dorsal sublateral 
(branchiostcgal) crests are quite wanting, but ventrally the 
branchial regions are traversed fore and aft by the usual 
finely serrated ridges. The abdominal terga have the surface 
rough and spiny and the setae on the posterior margin 
remarkably long and close-set; all, ineluding the telson in 
its front part, are carinated, the edge of tho carina in all 
being irregularly and obtusely denticulated; a broad shallow 
groove traverses the terga obliquely outwards and backwards 
on each side of the carina. 

The pleura have the surface spiny and the setose margin 
smoothly moulded. The edge of the telson is finely spinate. 

The orbital notches are broad and shallow, with the inner 
edge eroded ; the optic peduncles have each a small scrobicu- 
late spine at the frontal level. 

The basal joint of the antennules has a single spine at its 
antero-extcrnal angle, and its scale is 4 or 5 times larger than 
the antennal scale, both scales ending obtusely. All 5 pairs 
of thoracic legs are chelate (in the female). 

The great chelipeds have the usual form and just exceed 
the body in length j the compressed meropodite has both edges 
distantly and very finely serrated, the upper edge bearing a 
single terminal spine; tire prismatic carpopodite has a similar 

* This species w figured in “ Illustrations of the Zoology of the Royal 
Indian Marine Bteamer 4 Investigator/ Crustacea/’ pt. ii. (pi. viii.), tone 
issued early this year. 
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terminal spine on the lower edge; the propodite has the lower 
edge of tlio “palm” serrated, the upper edge having a 
terminal spine; the dactylopodite, like the opposed “ finger ” 
of the propodite, has the usual fine fringe of setae; the cnelse 
of the fifth pair of legs are not quite perfect, owing to the 
shortness of tlie pollex. 

The first pair of abdominal appendages (in the female) are 
almost rudimentary. 

Colour in the fresh state bright pink. 

Two females from Station 114, 922 fathoms. 

The largest specimen measures 56 millim. in the mid- 
dorsal line from the front edge of the carapace to the tip of 
the telson. 

The characteristic features of this species are—(1) the 
hump-backed carapace, and (2) the thin scabrous integument. 

66. Pentachfles Carpenteri ) sp. n. 

Carapace thin, granular, and spicular beneath a very close 
fine fur; its greatest breadth, which is in the posterior 
third, is two thirds its greatest length ; the median caiina is 
crested by a double row of veiy fine granulation, aud bears— 
(1) a double rostral spine, (2) three spines (of which the first 
two form a pair) in the middle of the gastric region, and (3) 
behind the cervical groove a very inegular series of 6 or 7 
spines, some of which may be double; the frontal margin is 
most conspicuously excised between the orbital notches, and 
is finely gianulnr but without any large spines oxcept the 
rostral spine; the posterior margin is narrow and smooth; 
the spinaturo of the lateral margins is irregular and is con¬ 
cealed by very long set®, the spines number 4 to 6 in front 
of the hepatic groove, 3 between this and the cervical groove, 
and over 20 behind the cervical groove; two conspicuous 
spines, one behind the other, stand on a faint ridge that 
delimits the gastric region on each side; the dorsal sublateral 
(brancliiostegal) crests are sinuous, but hardly visible even on 
a denuded carapace. 

The abdominal terga and pleurae are faintly and distantly 
pUBtulate; all the terga except the sixth are strongly carinateu, 
the high crests of the carin® being strongly einarginate or 
bicuspid, but never forming spines; a few tiny denticles at 
the posterior edge of the sixth tergum are all that represents 
a carina; the crest of the anterior part of the telson forms an 
upstanding spine. The setose margin of the pleurae is 
smoothly moulded. 

The orbital notches are broad in front, triangular, and very 
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shallow, with the inner edge finely granular; the ophthalmic 
peduncles have each a small scrooiculatc spine at tne frontal 
level. 

The basal joint of the an ten miles, which is very large, has 
a single spine at the antero-extornal angle, its scale is about 
four times larger than the antennal scale, both ending in 
spines. 

All five pairs of legs are perfectly chelate (in the female). 

The great chelipeds aie not quite equal in length to the 
body, arid in armature are similar to those of P, gibba , the 
meropodite being finely and distantly serrrated on both edges 
and the propodite having the lower edge of the palm serrated. 

The first pair of abdominal appendages are relatively very 
Btnall, in the female. 

A female from the Bay of Bengal, Carpenter's llidge, 
1370 to 1540 fathoms; it measures 87 millim. from rostrum 
to tip of telson in the mid-dorsal line. 

Tne characteristic feature of this species is the remarkable 
concavity of the frontal margin between the ophthalmic 
notches and the consequent shallowness of the latter. 

67. Pentacheles Beaumontii *, sp. n. 

Carapace finely but distinctly granular; its greatest 
breadth, just behind the middle, is three fourths the greatest 
length; the median carina is surmounted by a double row of 
fine granulation and bears—(1) a double rostral spine, and 
(2) four spines (of which the middle two form a pair) in the 
front pait of the gastric region, these being the only large 
spines present; the frontal margin has both tho inner and 
tne outer angle of the orbital notches produced into large 
spines, but is otherwise, except for the rostral spines, quite 
smooth; the smooth posterior margin (which, as usual, is 
formed by the last thoracic tergutn) is peculiar in being nearly 
straight; the lateral margins are peculiar in having the spines 
of almost equal size throughout, these numbering on each side 
23 or 24, namely 7 or 8 + 3 in front of the cervical groove 
and 13 behind it; tho dorsal sublateral (branchiostegal) 
ridges are sinuous, very faint, especially in front, and faintly 
denticulate, while of the two usual ridges that traverse the 
branchial regions on the ventral aspect the most dorsad on 
each side is apparent only in front of the cervical groove. 

The abdominal terga have the surface smooth or pitted; 

* This species is figured in “ Illustrations of the Zoology of the Royal 
Indian Marine Steamer ‘Investigator/ Crustacea,” pt. ii, (pi, viii.), to be 
issued early this year. 
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the first five are carinated, the car in so of the first three cul¬ 
minating in procumbent spines, that of the fourth not being 
produced and that of the fifth forming a simple cusp; the 
sixth tergam lias no vestige of a carina, but the telson in its 
front part has a retrorsa spine; a shallow groove traverses 
the terga obliquely backwards on each side of tlie carina from 
the second to the fifth* The abdominal plcuras have the 
surface smooth and the setose margin smoothly moulded; all 
but the sixth have a not very prominent midrib. 

The ophthalmic notches are shallow, with smooth edges, 
and their peduncles bear each a strong spine at the frontal 
level. The basal joint of the antennules has a single spine at 
the antero-extcmal angle; the atitcmiulary scale is peculiar 
in being very much shorter than the antennal scale; the 
former is truncated on a level with the vest of the joint, the 
latter has the usual form and ends in a spine. 

All five pairs of thoracic legs are chelate. The great 
chelineds much exceed the body in length; the meropodite, 
besides the usual terminal claw, has both its edges serrated, 
the lower edge very conspicuously so, four or five of its 
serrations in the proximal half forming large spines; the 
carpopodite has two terminal spines, one above, the other 
below: the propodito in its palmar portion has both edges 
strongly serrated, the serrations of the upper edge forming 
distinct spines. 

(In the male) the “ pollex” of the fifth pair of legs is much 
shorter than the dactylus. The first pair of abdominal 
appendages in the male has the usual spoon-shape. 

A single male from off Colombo, 675 fathoms, measures 
79 millim. from rostrum to tip of telson in the median line. 

The characteristic features of this species are:—(1) the 
great breadth of the carapace posteriorly, (2) the diminutive 
size of the antennulary scale, (3) the deficient spinature of 
the median carina of the carapace, (4) the great length of 
the chelipeda. 

68. Pentacheles IJextii , sp. n. 

Carapace uniformly and thickly setose and covered every¬ 
where with spines and spiny granules; its greatest breadth, 
which is in its posterior third, is less than two thirds of its 
greatest length; the median carina ends in a single rostral 
spine, between which and the cervical groove is a dose aeries 
of spinules, five or six of which are large, while between the 
cervical groove and the spiny posterior border of the carapace 
is a double row of cloao-set sharp serrations; the frontal 
margin is serrated throughout, and there is also a spine at 
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the inner angle of each orbital notch; the lateral margins are 
spinatc and very thickly setose, the spines numbering about 
81, namely 8-f 5 in front of the cervical groove and about 18 
behind it; the border of the cervical groove is strongly 
spinate and the gastric region is delimited on each side by a 
row of four large spines; the dorsal sublateral crests are quite 
straight and parallel with the lateral margins, each crest 
having about eighteen strong serrations, and the usual ventral 
branchial ridges arc sharply serrated. 

The abdominal terga, like the pleurm, have the surface 
more or less covered with bead-like granules or globules and 
setose, the edges of most of the terga being spinate and of the 
pleura* coarsely toothed; all the terga, including the telson 
m its anterior part, are carinated, the carina of the first being 
indistinct, those of the second to the fifth inclusive cul¬ 
minating in large procumbent spines, that of the sixth being 
longitudinally grooved or double, with the edges beaded, and 
that of the telson being obtusely dentate; the pleura* are 
traversed each by a salient beaded midrib. 

The orbital notches are very deep and are quite peculiar in 
that the edges, which arc rough throughout ana strongly 
spinatc in all but the front half of their inner edge, meet 
across the ophthalmic peduncle so as to completely divide 
each notch into two parts, namely into a shallow notch in 
front, behind which the posterior portion of the ophthalmic 
peduncle is completely isolated; the ophthalmic peduncles 
liavc each a strong blunt spine at the frontal level. 

The basal joint of the antennules has two spines at its 
antero-cxternal angle, and the scale is a good deal longer 
than the antennal scale, both ending iu spines. 

All five pairs of thoracic legs are perfectly chelate in the 
female, but in the male the dactylus of the fifth pair is much 
longer than the pollex. 

The length of the great chelipeds is less by half the length 
of the telson than that of the body; the meropodite has both 
edges spinate, the upper most markedly so; the carpus has 
the upper edge faintly serrate and has two terminal spines, 
one above, the other below, and the propodite in its palmar 
portion has both edges spinate. 

The first pair of abdominal appendages have the usual 
forms and modifications of shape xn both sexes—in the male 
spoon-slmped ? in the female umramous and setose. 

Colour xn life pink. 

Three males and a female from Station 115, 188 to 220 
fathoms. 

The measurements from rostrum to tip of telson in the 
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middle line are. for the female 97 millira., for the largest male 
80 tnillim. 

The characters of this species arc:—(1) the extremely 
spiny nature of the integument, and (2) the peculiar forma¬ 
tion of the ophthalmic notches, which superficially are divided 
into two portions by the meeting of the edges across the 
ophthalmic peduncle. 

69. Pentacheles andamaneneis, sp. n. 

Carapaco with few distant spinules; its greatest breadth, 
which is in front of the cervical groove, is two thirds its 
greatest length; the median carina ends in a double rostral 
spine, between which and the cervical groove is a row of four 
spines, of which the penultimate is double, and between the 
cervical groove and the broad posterior margin are three pairs 
of spines; the frontal margin is smooth, with a spine on the 
inner side of each orbital notch; the lateral margins are 
spinate and sparsely setose, the spines numbering 5*4-3 in 
front of the cervical groove and 6 behind it; the gastric 
region is bounded on each side by a sinuous row of 6 large 
spines, and the cardiac region by an oblique spiny ridge; the 
branchial regions are traversed dorsally by a very slightly 
sinuous five-toothed sublateral ridge, and ventrally by the 
two usual serrated ridges. 

The abdominal terga are smooth, all including the front 
part of the telson are carinated, the carime of the first five 
culminating in procumbent spines, that of the sixth being 
double with beaded edges, and that of the telson being 
simple; the first five terga are obliquely and faintly grooved 
on each aide of the median carina, The pleurce are smooth, 
with the setose margin denticulated; all are strengthened by 
a salient midrib. 

The orbital notches arc broad, smooth-edged, rather shallow: 
the ophthalmic peduncles have a strong spine at the frontal 
level. 

The basal joint of the antennules has two spines at the 
antero-external angle; its scale is hardly larger than the 
antennal scale, the former ending in a spine, the latter obtusely 
pointed. 

All five pairs of thoracic limbs are chelate (in the female); 
the great chelipeda are less in length than the body by three 
fourths the length of the telson; the meropodite has both 
edges smooth, except for two spines near its proximal end and 
one terminally on the upper edge; the carpopodite has a 
terminal spine of the usual claw-nke shape above; the edges 
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of the propodite ate smooth, except for a subterminal tubercle 
on the upper edge. 

Colour in life bright pink. 

A female from Station 108, 1043 fathoms, measures 
50 millim. from rostrum to tip of telson in the median line. 

70. Pentacheles phosphorus *, sp. n. 

Carapace above nearly smooth, pubescent, especially at the 
lateral margins and below; its greatest breadth, which is just 
in front of the cervical groove, is more than two thirds or its 
greatest length ; the median carina ends in a double rostral 
spine, between which and the cervical groove is a line of four 
spines, of w'hich the penultimate is double, and behind the 
cervical groove are three pairs ol spines, the last pair standing 
rather wide apart from each other on a distinct bifurcation of 
the carina; the frontal margin is smooth, except for a single 
spine at the inner angle of each orbital notch; the posterior 
margin is broad; the lateral niargius are setose and spinate, 
the spines numbering 6 (very raiely 7) +3 (rarely 4) in front 
of the cervical groove, and 6 or 7 behind it; the gastric 
region is bounded on each side by a sinuous row of six large 
spines, and the cardiac region by an oblique, low, denticulate 
ridge; the branchial regions are traversed dorsally by a 
perfectly straight seven-toot bed sublateral ridge, and voutrally 
by the two usual serrated crests. 

The abdominal terga are smooth, all, including the anterior 
part of the telson, are strongly carinated, the caring! of the 
first four culminating in procumbent spines, that of the fifth 
being, like that of tne telson, simple, aud that of the sixth 
being double, with the edges crenulated; the terga from the 
second to the fifth inclusive are obliquely and very deeply 
cleft on each side of the median carina. The abdominal 
pleurae have the surface smooth and the setose margin denti¬ 
culate ; each is strengthened by a very salient midrib. 

The orbital notches are broad and deep, smooth-edged, and 
broadly rounded behind; the ophthalmic peduncles have a 
small tubercle at the frontal level. 

The basal joint of the antennules has a single spine at the 
antcro-extemal angle; its scale is not very much larger than 
the antennal scale, both ending in very sharp spines. 

All five pairs of thoracic limbs are chelate. The great 
chelipeds are longer than the body; the meropodite has in 

* This species is figured in “ Illustrations of the Zoology of the Royal 
Indian Marine Steamer ‘ Investigator,’ Crustacea,’’ pt. u. (plate viii.1. to be 
issued early this year. ’ 
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its proximal half two or three large spines on the upper 
margin and one or two smaller ones on the lower, distaily it 
is finely serrated below and bears above the usual subtermmal 
daw; the carpopodite has two subterminal claws, one above, 
the other below ; the propodite in its palmar portion is finely 
serrated below and has a subterminal spine, or two, above. In 
the male the fifth pair of thoracic legs are not quite perfectly 
chelate owing to the shortness of the pollex. 

The first pair of abdominal appendages in both sexes have 
the usual shapes and modifications, namely spoon-shaped in 
the male and uniratnous and setose m the female. 

Colour in life uniform bright pink. 

Numerous specimens of both sexes from Stations 112 and 
116, 561 and 405 fathoms. The largest female measures 
119 raillim. in the middle line from the rostrum to the tip of 
the telson; the males are smaller. One of the large females 
was luminous at two points between the basal joints of the 
last pair of thoracic legs, where there is a glandular organ 
very like that found in the females of the common species of 
Penceus. In the introduction to this paper (Ann. & Mag. 
Nat. Hist., July 1891, p. 16) this species was confused with 
Willemoesia forceps , A. M.-Edw., which was therefore 
wrongly stated to be luminous. 

Pentacheles phosphorus has been also dredged in the 
Audamau Sea at 375 and 500 fathoms; in the Bay of Bengal, 
off the Kistna Delta, at 678 fathoms ; in the Gulf of Man&r 
at 675 fathoms; and in the Laccadive Sea at 740 fathoms. 
It is by far the commonest of the Indian species of the genus. 

71. Pentacheles cerata *, sp. n, 

Pentacheles sp. 44 distinguished by the hugo spine which springs for* 
wards from the middle of the fifth abdominal torgum ” Wood- 
Mason, Admin. Itep. Marine Survey of India, 1890-91, p. 19. 

Carapace remarkably smooth, slightly pubescent, especially 
towards the margins; its greatest breadth, which is just iu 
advance of the cervical groove, is less than two thirds of its 
greatest length ; the median carina ends in a double rostral 
spine, between which and the cervical groove is a line of 
four spines, the penultimate one being double; immediately 
behind the cervical groove is a pair of spines, and at the 
hinder edge of the carapace another larger and more widely 
separated pair j the frontal margin is perfectly smooth; the 

♦ This species is figured in 11 Illustrations of the Zoology of the Royal 
Indian Manne Steamer ‘Investigator/ Crustacea,” pt, ii. (pi. viii.). to be 
issued early this year. 
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lateral margins are slightly setose and spinate or serrate; 
there are 6+2 spines in front of the cervical groove, and 6 
succeeded by some not very distinct serrations behind it j 
within the cervical groove the gastric region is delimited on 
each side by a single spine ; the dorsal sublatoral (branchio- 
stegal) ridges are sinuous, the anterior half being smooth and 
very faiut, the posterior half being more distinct and slightly 
serrate. 

The abdominal terga are smooth ; the first is very incon¬ 
spicuously carinated, the second, third, and fourth are iudis- 
tmctly carinated, except in front, where there is a small 
procumbent spine on each, but the fifth has a very strong 
carina, which culminates in a monstrous spine reaching 
beyond the anterior margin of the fourth ; the sixth tergura 
has a simple double carina; the anterior part of the telson is 
also carinated. The pleura are smooth, their setose margin 
is very faintly and distantly denticulated. 

The orbital notches are narrow, very deep, nearly the same 
width throughout, and smooth-edged ; the ophthalmic 
peduncles are perfectly smooth. The basal joint of the 
antennules has two spines at the autero-external angle; its 
scale is not much larger than the antennal scale, both ending 
in spines. 

All five pairs of thoracic legs are chelate (in the female). 
The great ohelipeds exceed the body in length; the mero- 
podite is perfectly smooth, except for a subterminal tubercle 
on the upper edge; the carpopodito has two distinct sub¬ 
terminal spines, one above, the other below j the propodite is 
smooth, except for a subterminal spine above. 

The first pair of abdominal appendages have the usual 
form in the female. 

An ovigerous female from Station 114, 922 fathoms, 
measures 79 tuillim. in the middle line from rostrum to tip of 
telson. 

The characteristic feature of this species is the huge spine 
on the fifth abdominal tergum. 

Family Parapagurida. 

Parapagukus, S. I. Smith. 

72. Parapagurua abyaaorum, A. Milne-Edwards, Henderson. 

Parapagwv* abynorum, A. Milne-Edwards, MS.; Henderson. * Chal¬ 
lenger ’ Anomura, p. 87, pi. ix. fig. 2. ’ 

This species has been frequently dredged in the Bay of 
Bengal between 1644 and 1997 fathoms. 
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In colour in the fresh state it varies from pure pink to 
salraon-red. 

It sometimes occurs in clean Dentalium shells, but usually 
inhabits the shell of a Trochrn which is incrusted usually 
with a species of Epizoanthus , but sometimes with a solitary 
species of Actiniid. 

73. ?Parapagurus monstrosus, sp. n. 

The wcll-calcified anterior portion of the carapace is con¬ 
vex, smooth, and polished, with the gastric region and the 
hepatic regions sharply circumscribed by deep incisions ; the 
frontal margin is sinuous and at the sides is carried far in 
advance of the inconspicuous, broadly rounded, faintly 
carinated rostrum, these lateral projections reaching almost 
to the level of the distal end of the basal joint of the antenna?; 
the posterior portion of the carapace is extremely thin, but is 
quite appreciably and uniformly calcified; its surface is 
smooth and bears some long scattered hairs. 

The eye-stalks are short and stout, less than one third the 
length of the carapace, and gradually increase in diameter 
towards the expanded cornem; dorsal ly they are crested by 
a line of long hairs; the ophthalmic scales are acute. The 
antcnnulary peduncles exceed the eye-stalks by the whole 
length of the terminal joint. The antennal peduncles are 
but slightly longer than the eye-stalks; their basal joint is 
expanded and has the usual strong spine at the antcro- 
cxtemal angle; the antennal acicle is doubly curved, with 
the inner margin setose and strongly serrated; its point 
reaches just beyond the origin of the flagellum; the last is 
not far short of twice the length of the body. 

The chelipeds are most remarkably unequal, the right 
exceeding the left in bulk many times and in length by 
somewhat more than its dactylopodite; both are pubescent 
above, and the right is sharply granular above and slightly 
so below. In the right chelipea the meropodite and carpo- 
podite are also pubescent below, and the margins of the latter, 
like those of the propodite and like the upper margin of the 
dactylopodite, are closely and sharply serrated. The left 
chelipea is hardly more massive than the corresponding 

K rtion of the second or third log, and is smooth throughout* 
the second and third legs the upper borders of the raerus, 
carpus, and propus are crenulate or bluntly serrate, and, like 
the upper border of the long sinuous dactyl us, hairy. 

The gill-elements have the form of small filaments, similar 
in shape to, but smaller and far more delicate than, those of 
Parapagurus abyssonm. 
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In the male the first pair of abdominal legs are email, 
curved, rigid rods ; the second pair are well developed, and 
the third, fourth, and fifth, wiiich are long and delicate, are 
present on the left side only. The female has not been 
dredged. 

Several specimens were taken at Station 120 in 240 fathoms, 
living in dead shells of a small Natioa. 

A large male measures about 19 millim. in length. 

Pixocheles, A. Milnc-Edwards. 

74. Pylocheles scorpio , sp. n. 

The form of the body is long and slender, the ceplmlothorax 
being almost cylindrical. The carapace is long and narrow, 
its greatest length being more than twice its greatest breadth; 
the portion in front of the cervical groove is strongly calcified 
and is smooth and polished, while the portion behind the 
cervical groove is much lesB strongly calcified dorsally, where 
it is also pitted and striated, and laterally is quite mem* 
branous; the thickened and moulded frontal margin is 
remarkably excavated behind the eye-stalks, a small roBtrum 
projecting into the excavation; the lateral projections of the 
branchial regions are not visible from above. 

The abdomen is long and narrow, its length, which is 
nearly twice that of the carapace, being four times its greatest 
breadth, all the somites being distinct and symmetrical. 
The abdominal terga after the first arc rectangular plates, 
with the margins thickened and strongly setose, and the 
Burface pitted and hairy; the terga of the first and sixth 
somites, of the telson, and of the fifth somite in the middle of 
its posterior third are considerably the more strongly calcified. 

The long eye-stalks taper acutely from a broad base to 
the small bead-like unpigmented cornea; their dorsal surface 
is thorny and hairy towards the edges, and their length is 
less than that of the antennulary peduncles by rather more 
than the terminal joint of the latter. 

The antennulary peduncles when moderately extended 
measure more than half the carapace in length; in the female 
the upper flagellum tapers to a lash from a stout inflated 
base, and is nearly as long as the peduncle, while the lower 
flagellum is a fine short filament. 

The antennary peduncle exceeds the eye-stalks by rather 
more than half the length of its terminal joint; the basal 
joint has the front edge serrated; the acicle is thorny and 
hairy, and its point reaches just beyond the level of the 
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comm 5 the flagellum (in the female) is about half the length 
of the body and is fringed with long hairs* 

The chelipeds are equal, their length being about equal to 
that of the abdomen and their upper surface being hairy 
throughout • the ischium and merus, which together make up 
nearly hair their total length, meet together from opposite 
sides in a perfectly straight line across the mouth-parts, the 
line of apposition being closely and sharply toothed. Except 
for this line of teeth and for a few hardly distinguishable 
roughnesses on the upper border of the short carpus and of 
the long cylindrical propodite the surface of the chelipeds is 
smooth, the propodite being also highly polished. 

The second and third tlioraeic legs are not much longer 
than the chelipeds; the propodite in both is subcylindrical 
and a little more than twice the length of the dactylopodite, 
and in both all the joints are smooth, with the raaigins hairy. 

The fourth and filth legs are subchelate, the chehform parts 
are swollen and hairy, and the propodites have the usual 
beaded patch* 

The abdominal appendages (in the female) conform to the 
type; the appendages of the penultimate segment have the 
dorsal surface of both exopodite and endopodite covered with 
a pavement of bead-like gianules arranged in close rows, 
resembling a stridulating organ. 

Colour m the fresh state dull chalky red, 

A female 28 milUnu long was dreaged at Station 116 in 
405 fathoms. 

[To bo continued.] 


XXVI.— Descriptions of new Freshwater Fishes from Borneo . 

By G. A. Boulengek. 

Liocassis inornatus . 

Depth of body 7 times in total length, length of head 4 
times. Head as long as broad. Snout broad, rounded, 
scarcely projecting beyond the mouth; occipital region 
naked, rugose; occipital process nearly twice as long as 
broad, reaching the basal shield of the dorsal spine: diameter 
of eye 9 times in length of head; interorbital width 3 times; 
barbels slender, the maxillary reaching the opcrcle. Vomerine 
teeth in a curved uninterrupted band, without posterior 
median process. Dorsal I 7; spine feebly serrated behind, 
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f [ length of head. Adipose fin If times as long as dorsal, a 
ittle shorter than its distance from the latter. Anal 16. 
Pectoral spine f length of head, strongly serrated on the inner 
edge. Uniform dark brown. 

Total length 145 millim. 

Senah, Sarawak {Everett). A single specimen. 

Liocassie saravacensw. 

Depth of body 4f to 5 times in total length, length of head 
4 times. Head 14 as long as broad ; snout rounded, strongly 
projecting beyond the mouth; head covered with skin: 
occipital process not reaching the basal shield of the dorsal 
spine; diameter of eye 7 times in length of head, interorbital 
width 4 times; barbels very short, the maxillary reaching 
the eye. Vomerine teeth in a curved uninterrupted band, 
without posterior median process. Dorsal I 6; spine strongly 
serrated behind, § length of head. Adipose fin nearly twice 
as long as dorsal, a little longer than its distance from the 
latter. Anal 14-15. Pectoral spine 2 length of head, 
strongly serrated on the inner edge. Dark brown, with 
some large pale brown spots on the sides, and a pale brown 
bar across the nape : dorsal whitish, with a blackish band in 
its upper half; adiiKme fin with a broad whitish edge; 
ventrals, anal, and caudal whitish. 

Total length 150 millim. 

Senah, Sarawak {Everett). Two specimens. 

Ahym major. 

Depth of body 4f to 4f times in total length, length of 
head 8 j to 4 times. Head J or f longer than broad; eyes 
very Bmall, 8 or 4 diameters apart, their anterior border 
equally distant from the anterior and the posterior extremity 
ot the head: interorbital width 3f times m length of head; 
nasal barbel extending hardly halfway from the eve. max¬ 
illary a little beyond base of pectoral, outer mandibular not 
quite to base of pectoral. Caudal peduncle If to If as long 
as deep. Dorsal I 6 ; spine strong, not denticulate, f to f 
length of head. Adipose fin as long as dorsal, half as long 
as its distance from tne latter. Anal 11-12. Pectoral spine 
f length of head, strongly serrated on the inner edge. Caudal 
forked. Dark brown above, whitish beneath; dorsal, pectoral, 
and adipose fins blackish brown, with a white border; ventrals 
And anal white, with one or two black bars; caudal blackish 
brown or black and white, the lobes constantly tipped with 
white. 
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Total length 130 millim. 

Senah and Tagora River, Sarawak (Everett) ; Baram River, 
Sarawak (Hose). Several specimens. 

The following Siluroids, not previously recorded from 
Borneo, are represented in the collections recently received 
from Messrs. Everett, Hose, and E. Bartlett:— 

Hemitxlurus scleronema, Blkr. Baram River (TTcse). 
Macronea planicepa , C. & V. Bongon, N. Borneo (Everett). 
Liocaaais Masschii, Blgr. Pooh, Sarawak (Everett). 

- pcecilopterua, C. & V. Bongon and Merabeh, N. Bor¬ 
neo (Everett). 

Botrachocephalus mine , ITam. Buch. Sarawak (Bartlett). 
Crosaochilus vittatus. 

Depth of body equal to length of head, 5 to oj times in 
total length. Snout rounded, much projecting beyond the 
mouth, nearly twice as long as diameter of eye. which is 4 to 
4$ times in length of head; interorbital width $ length of 
head, width ol mouth J. Upper lip fringed; barbels four, 
maxillary minute, rostral a little shorter than the eye. 
Dorsal 11 8, originating a little nearer end of snout than base 
of caudal. Anal 11 5. Pectoral as long as or a little longer 
than the head, the distance between its extremity and the 
base of the ventrals £ to # its length. Base of ventral below 
middle of dorsal. Caudal deeply forked. Scales 28-29 3 » 
2 scales between lateral line and base of ventral. Male with 
a large homy conical tubercle on each side of the snout. 
Dark olive-brown above, with a lateral blackish stripe occu¬ 
pying the scales of the lateral line and one half of each of the 
adjoining series, separated from the dark colour of the back 
bv a light, metallic, iridescent streak; dorsal fin with a 
blackish median band and a broad whitish border; caudal 
greyish, with a blackish line within the upper and lower 
edges, which are white; lower parts white; pectorals and 
ventrals grey. 

Total length 100 millim. 

Senah, Poeh, and Tagora River, Sarawak (Everett). 
Numerous specimens. 

Barbu* strigatua. 

Section Barbodee, Blkr. Depth of body 2jf times in total 
length; length of head 4$ times. Snout rounded, not 
prominent, as long as diameter of eye, which is times in 
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length of head; interoibital width 2| times in length of 
head; rostral barbel slightly longer than diameter of eye, 
| length of maxillary barbel. Dorsal III 8; spine strong, 
| length of head, serra? strong, 19; the spine opposite to 
inner ventral ray and equally distant from end of snout and 
caudal fin. Anal III 5, longest ray f length of head. Scales 
29 j; 3 scales between lateral line and base of ventral. Grey 
above, silvery beneath, with seven blackish longitudinal 
streaks running between two series of scales; pectorals 
blackish above. 

Total length 140 millim. 

Bongon, N. Borneo (Everett), A single specimen. 

Barbua pentazona . 

Section Barbodes^ Blkr. Depth of body 2f times in total 
length ; length of head times. Snout rounded, not prorai* 
nent, longer than diameter of eye, which is 3 times in length 
of head and nearly equals interorbital width ; rostral barbel 
£ diameter of eye, maxillary barbel 1£. Dorsal ill 8; spine 
strong, | length of head, with 18 to 20 strong seme; the 
spine opposite to inner ventral ray and equally distant from 
end of snout and caudal fin. Anal 111 5, longest ray g length 
of head. Scales 22 ^; 3 scales between lateral line and base 
of ventral. Brown above, yellowish beneath, with 6 black 
bands completely encircling the body—the first behind the 
pectoral, the second from the anterior dorsal rays to behind 
the vcntrals, the third above the anal, the fourth and fifth on 
the caudal peduncle. 

Total length 45 millim. 

Baram, Sarawak {Hose). Three specimens. 


Barbus Everetti. 

Section Barbodes, Blkr. Depth of body 2f to 3 times in 
total length; length of head 3g to 4 times. Snout rounded, 
not prominent, as long as diameter of eye, which is to 3f 
times in length of head; interorbital width 2% to 2$ times in 
length of head; rostral barbel If to twice as long as diameter 
of eye, a little shorter than maxillary barbel. Dorsal III 8; 
spine rather feeble, with 17 to 22 seme, its stiff portion about 
half length of head, opposite to first ventral ray, and equally 
distant from end of snout and caudal fin. Anal 111 5, longest 
ray about § length of head. Scales 22-25 ; 2 scales be¬ 

tween lateral line and base of ventral Brown above. 
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yellowish beneath; a black bar across the nape, a short 
black streak on each side of the anterior part of the body, and 
five round black spots on each aide, two above the lateral 
line and two below above the ventral and anal, the fifth on 
the lateral line a little in front of the base 01 the caudal; 
dorsal and anal tipped with blackish* 

Total length 90 millim. 

Poeh, Sarawak {Everett), Several specimens. 

Leptoharhus melanotwnia . 

Depth of body 4 times in total length; length of head 3£ 
times. Snout rounded, much flattened, not prominent, as 
long as or a little longer than diameter of eye, which is 4 to 
times in length of head; intcrorbital width 4 length of 
head; mouth extending to below anterior border of eye; 
rostral barbel once and two thirds, maxillary barbel twice as 
long as diameter of eye. Dorsal III 7; third ray $ length 
of head, slightly in advance of first ventral ray, and equally 
distant from end of snout and caudal fin. Anal III 5, longest 
ray vj length of head. Scales 3(1-38 ; 2 scales between 

lateral line and base of ventral. Grey above, white beneath, 
the two colours separated by a black lateral stripe running 
along the lower half of the series of scales above the lateral 
line, and continued on the gill-cover; a black vertical bar on 
the posterior border of the gill-opening. 

Total length 130 millim. 

Bongon, N. Borneo [Everett). Two specimens. 

Rashora calliura. 

Depth of body equal to length of head, 4 times in total 
length. Snout as long as diameter of eye, 34 times in length 
of head; interorbital width 3 times in length of head; no 
barbels. Dorsal II 7, originating halfway between end of 
snout and base of caudal fin, nearer to base of vontrals than 
to origin of anal fin. Anal II 5. Pectoral £ length of head, 
not reaching ventral. Scales 27-28 ; 1 scale between 

lateral line and base of ventral. Caudal lobes much elongate. 
Silvery, grevish on the back, the dorsal and lateral scales 
with a blackish edge; caudal lobes black at the end. 

Total length 145 millim. 

Senah, Sarawak {Everett). Six specimens. 

Nematabramis, gen. nov. 

Body much compressed, with trenchant ventral edge. 
Ann . & Mag. N. IlieU Ser, 6. Vot. xiii. 17 
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Scales moderate; lateral line abruptly bent downwards 
behind the pectoral fin and running close to the lower profile 
of the body. Mouth directed upwards, moderately large; 
upper jaw protractile; a long maxillary barbel; gill-mem¬ 
branes united across isthmus; gill-rakers short; pseudo- 
branchise piesent. Phaiyngeal teeth hooked, in two series 
(5.4—4.5). Doisal fin moderately elongate, opposite to 
but shorter than anal fin. Pectorals elongate, falcate; 
ventrals well developed; caudal foiked. 

Nematabramia Jiveretti '. 

Depth of body 3$ to times in total length, length of 
head times. Upper profile of head and nape slightly 
concave ; snout a little longer than diameter of eye, which is 
4 times in length of head; interorbital width 2| times in 
length of head; maxillary barbel 1$ to twice as long as 
head. Dorsal It 9-12, originating twice as far from end of 
snout as from base of caudal. Anal III 16-18. Pectoral 1| 
as long as head, extending beyond base of ventral; latter 
a little nearer end of snout than base of caudal. Scales 
35-37 -j. Colour pale, with a silvery lateral stripe. 

Total length 110 millim. 

Bongon and Merabeh, N. Borneo; Baram River, Sarawak 
(Everett). Five specimens. 

Nemachilua olivaceus. 

Depth of body 5 j to 6£ times in total length, length of 
head 4$ to 4| times. Eye g length of snout, § interorbital 
width, l length of head; head naked; maxillary and outer 
rostral barbels extending to middle of operculum. Depth of 
caudal peduncle 3 to | depth of body, equal to the distance 
between the anal and the caudal fins. Dorsal II 8, origin¬ 
ating above the base of the ventrals, and slightly nearer the 
end of the snout than the base of the caudal. Pectorals f 
length of head, as long as ventrals, which reach the vent. 
Anal II 5, halfway between dorsal and caudal. Caudai 
feebly notched. Body entirely covered with imbricate 
scales, of which there are about 80 between dorsal and ventral 
fins. Olive above, with or without traces of 17 darker bars 
across the back, yellowish beneath; fins grey or greyish 
without spots. * 

Total length 80 millim. 

Bongon, N. Borneo (Everett). Five specimens. 
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Nemachilus saravacensis . 

Depth of body 5J to 6 times in total length, length of head 
4| to 4} times. Eye | to £ length of snout, a little less than 
interorbital width, £ length of head ; head naked; maxillary 
and outer rostral barbels extending to middle of operculum. 
Depth of caudal peduncle jj depth of body, equal to the 
distance between the anal and the caudal fins. Dorsal II 
8~9; originating slightly in advance of the base of the 
ventrals, and at equal distance from the end of the snout and 
the base of the caudal. Pectorals as long as the head, longer 
than the ventrals, which do not reach the vent. Anal IJT5, 
halfway between dorsal and caudal. Caudal deeply notched. 
Body entirely covered with imbricate scales, of which there 
are about 30 between dorsal and ventral fins. Yellowish, 
with 13 to 15 brown bars across the back, and a scries of 
brown spots or vertical bais on each side; a black vertical 
streak below the eye; dorsal and caudal fins with small 
brown spots; usually a round black spot at the base of the 
anterior dorsal rays. 

Total length 55 millirn. 

Senali, Sarawak (Everett). Four specimens. 

Specimens previously received from Marquis Doria have 
been referred (Cat. Fish. vii. p. 350) to A r . fmciatus , which 
differs, apart fiom coloration, in the dorsal fin being formed 
of a greater number of rays and originating above the inner 
ventral rays. 

Acanthuphthalmu# borneensis . 

Depth of body 8 to 9 times in total length, length of head 
6i to 7 times. Eye very small; suborbital spine very 
strong; barbels short. Dorsal 7-8, its distance from the 
cftudm about 1 the total length. Anal 6-7, its distance from 
the caudal J to j the total length. Ventrals halfway between 
the head and the caudal fin. Caudal fin creacentically 
notched. Scales minute. Body colourless; three black 
annular bandB on the head—the first on the snout, the second 
passing through the eyes, tho third across the occiput and 
covering the operoles; dorsal and caudal fins black at the 
base. 

Total length 50 millirn. 

Baram River, Sarawak (Hose). Several specimens. 

This and the two preceding species are of special interest 
as the first Cobitines described from Borneo. Homaloptera 
is also represented in Mr. Everett’s Sarawak collection by 
two species previously known from Burma, viz. H. bilimato , 
Birth, and II. (Helgta) modesta , Vineig. 

17* 
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XXVII.— Descriptions of Three new Ly cienidae from New 
Guinea . By Hamilton II. Druce, F.Z.S., F.E.S. 

The following descriptions are taken from specimens cap- 
tured by Mr. William Doherty at Humboldt Bay, North New 
Guinea, and which are now in Messrs. Godman and Salvin’s 
collection. 

Psjeudonotis, gen. nov. 

Allied to Thysonofis . Differs from that genus by the 
costal nervure being free its entire length and by the subcostal 
nervure emitting three branches only in place of four, the 
first of which is emitted rather beyond the middle of the cell, 
the second slightly more than halfway between the first and 
third, the third arising at the end of the cell and reaching 
the margin considerably before the apex. Legs and palpi 
more slender and not so densely hairy. Eyes smooth. 

Type Myrina antipha } Hew. 

llewitson, when describing his Myrina antipha and Myrina 
ancharia (Ill. Dium. Lop. Suppl. pp. 7, 8, 1873), remarked 
that it was not satisfactory to him to place them in the genus 
Myrina . but that he had done so because the Felders had 
included in it their Myrina danis and Myrina Lorquiniu 

There are, I believe, four described species in the genus, 
viz.:—P. antipha, Hew., from Aru Island; P. ancharia . 
Hew., from Waigiou; P. Lorquinii, Feld., from Aru Islana 
and Gilolo ; and the species described below as P. HumholdtL 

Myrina danis , Feld., cannot, in my opinion, be placed in 
this genus as, besides possessing two tails and a distinct lobe 
to anal angle, it presents a somewhat different arrangement 
of the nervules in the fore wing, the costal nervure and the 
first subcostal nervule being bent towards each other and 
running side by side for some short distance. The palpi, as 
pointed out by Dr. Felder, are different, the third joint being 
longer and the second shorter; the eyes also are hairy. 

It is closely allied to Uypolycmna. 

Pseudonotis Humboldti , sp. n. 

Allied to P. ancharia , Hew. 

<J. Upperside: blue more extensive, especially in the hind 
wing, where it reaches almost to the marginal row of lunulcs, 
white patch on costal margin more restricted centrally* 

Underside: costal margin of fore wing not brown-bordered 
as in other species, outer marginal border wider at angle and 
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brown border of hind wing better defined. In some specimens 
the disks in fore wing are dusted with white. 

9. Upperside brown-bordered, with a semicircular white 
band common to both wings, commencing just inside and 
rather before the middle of the costal margin, and reaching 
the anal margin of hind wings j broadest about tho median 
nervules of fore wing; bases brown, thickly dusted with 
shining light blue scales. Outer marginal row of black spots 
larger than in male and bordered inwardly with more distiuct 
shining blue crescent-shaped luuules. 

Underside as in male, out lunules larger and more distinct. 

Expanse, 1J, ? li T a inch. 

liab. Humboldt Bay; New Guinea ( ITagge-Grub ). Mas. 
Staud. 

The indentation on the outer margin of hind wing is 
scarcely discernible in this form. 

The female described is from a specimen in Dr. Staudinger’s 
collection, and is, perhaps, exceptionally large. 

Taken by Mr. Doherty in September and October. 

Epimastidia pilumna , sp. n. 

<J. Allied to E. inops , Feld. Upperside cmrulean blue, 
narrowly edged with blackish brown; costal third of hind 
wing greyish brown, except along the costal margin, which is 
pure white; three more or less distinct black spots towards 
the anal angle, adjoining the black border, that between the 
first and second median nervules being the most distinct. 

Underside : costal margin of fore wing rather more broadly 
bordered than in E. inops , and with a narrow greyish line 
partly closing the cell; outer marginal border consisting of 
lunules as in that species, but larger and more distinct. Hind 
wing with the inner band broader and the lunules and spots 
much larger, so that the white band between the brown border 
and the inner row of black lunules is reduced to a line of 
white crescent-shapcd markings bordering the large black 
lunules. On the inner edge of the brown band, about the 
middle of the wing, is a slightly irregular line of faint grey 
markings indistinctly edged with white. The three lower 
black spots in the marginal series are more or less suffused 
with light shining blue scales. 

9. Upperside much as in E> inops 9 , but the bases of 
both wings strongly suffused with greenish blue. 

Underside as m male, except that the inner margin of 
fore wing is white, not brownish grey as in that sex. 

Expanse, <J 9 ljV inch. 

liaL Humboldt Bay (September and October). 
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Arhopala leo } sp. n. 

Alied to A . Hercules , Hew. 

c?. Upperside a more brilliant and bluer shade of purple. 

Underside light shining silvery emerald-green, with bands 
and spots arranged as in A. Hercules , but the two spots in the 
cell of the fore wing, the one under the costal norvure, and 
the two within the cell of the bind wing deep black with 
whitish rings; the band on both wings is also bordered with 
whitish, and the spots and markings ou the upper part of the 
anal margin of the hind wing arc cither very minute or have 
entirely disappeared. 

9. Upperside differs considerably from A. Hercules 9 by 
the more violaceous and much more extensive blue colour, the 
outer margin of the fore wing being narrowly and that of the 
hind wing very narrowly brown. There is also no trace of the 
distinct brown mark which closes the cell of the hind wing of 
A . Hercules 9 . 

Underside as in male, but slightly duller. 

The lobe in both sexes is less produced than in A. Hercules . 

Expanse, $ 2^, ? 24 inches. 

Hah. Humboldt Bay (September and October). 

Distinguished from its ally by its smaller size, altogether 
different female, and by the wings of both sexes being more 
transparent, and so enabling the spots ancl bands on the under¬ 
side to be seen through on the upperside, and by the light 
colour of the underside. 

M. Kirsoh (MT. Mus. Dresd, i. p. 127, 1877), in describing 
two specimens received from Ansus, which he refers to 
A. Hercules , Hew., states that the female was unknown to 
Hewitson and Felder and that it is bright brown on the 
upperside without a trace of violet-blue; but it does not 
appear clear whether that remark applies to a specimen from 
Ansus or Java. I have not seen a specimen from Java or 
Makassar (whence the type was derived), but have before me 
several females from Minahassa which have the blue on the 
disks very distinct and are much like Felder’s figure of 
A. arawes 9 . Dr. Staudinger (Exot. Tagf. p. 280), who is 
of opinion that BoisduvaPs locality, u Java,” is incorrect, 
describes the form found in Waigiou under the name hercu~ 
Una , and states that it has two forms of female, one 
nearly all blue on the upperside, the other with no blue at 
all. Messrs. Godman and Salvin’s collection contains both 
sexes from Waigiou, the female having the blue on the upper* 
side quite as extensive as A. leo 9 , but of a decided violet 
shade; and 1 think it probable that those female specimens 
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which are entirely black on the upperside should be referred 
to males which have yet to be discovered. A. heroulina 
is probably intermediate between A. leo and A. tyrannus , 
Feld. 


XXVIII .—On the F. la ter id® of Japan. 
By G. Lewis, F.L.S. 

[Continued from p. 201.J 


Athous jactatus , sp. n. 

<$. Niger, griaoo-puboacons ; thorace parallelo, nigro; elytris forru- 
gineo-brunneiH, sutura fuseu; autennis nigris; podibus fusco- 
bruimeis. 

L. 7-vSJ mill* 

Black, shining, with grey pubescence; the head rather 
coarsely punctate, depressed between the antennas; the thorax 
somewhat parallel at the Bides, feebly canaliculate in the 
middle, punctuation much smaller than that of the head, 
hind angles concolorous, short and blunt; the scutellum 
fuscous; the elytra rusty brown, punctate-striate, interstices 
little convex and punctulate; the antennae rather slender, 
black; the legs dusky brown, knees, ends of tarsi, and claws 
paler. There is one example with the basal joint of the 
antenna red, elytra dark brown, and legs pale. 

There is a close resemblance in this species to A . difficilis. 
Duf., but the thoracic hind angles are not red and the elytra! 
sutures are dark. The general form also is more parallel, I 
took a large number of specimens, but no female; the female 
of A . difftctlu is also unknown, so that the female of each 
species is probably very sluggish, 

Hal • Nara. In abundance at the end of June. 

Athous inornatus , sp. n. 

Obscure brunneus, subnitidus, griseo-pubesoens; thorace post angulos 
rufo { elytris pedibusque pailide bruimeis. 

L. $ 10J, <3 7* mid. 

Dull brown, with griseous pubescence; the head 
rather closely punctured, little rugose; the thorax pitchy 
brown, with a broad reddish area behind the anterior angle, 
rather more finely punctured than the head, not very convex, 
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hind angles little acute, sometimes a little turned outwards, 
carina well-marked, marginal rim raised as much as the 
carina; the scutellum dark brown; the elytra testaceous or 
pale brown, finely punctate-striate, interstices punctulate and 
finely rugose: the antennas brownish, with the base of each 
joint paler; the legs pale. 

Female much more robust, with much larger punctuation 
on head and thorax; thorax convex, with elytra widening out 
behind the middle. Sometimes the females are wholly dark 
brown. 

Hob . Junsai and Sapporo. Twelve examples. 

Athous untlomSy sp. n. 

Ater, opacus, dense einereo-pubesccns; antennift inconspicue serratia; 

elytris brunneis, fasciis tribus flexuosis. 

L. 18 mill. 

Black, rather opaque, with ashy-grey pubescence; the 
head densely punctured, forehead triangularly impressed; 
the thorax very closely punctured, punctures on the disk 
larger (some ocellate) than those of the head, median channel 
short, commencing in the middle and not extending to the 
base, hind angles markedly turned outwards, without a 
carina; the scutellum rather long, obscurely sculptured, 
minutely incised behind; the elytra dull brown, with intervals 
free of pubescence which assume the appearance of fasciae, 
viz. a large lobe-shaped space at the base on interstices 2 to 5, 
and behind it a zigzag fascia on interstices l to 8, behind the 
middle is a broader fascia, which extends across the whole of 
the elytron, punctate-striate, strife narrow but rather deep, 
interstices convex and rugosely punctulate j the antennas ana 
legs concolorous with the head and thorax. 

licnembleH the European A. undulatua , De Geer. 
llab. Nikko. Taken not far from the summit of Niohozan, 
where snow remained in patches in June. 

Cokvmbites, Latrcille. 

I have an example of a species belonging to Candfeze’s 
first section of the genus, taken by Mr. Fenton in Yezo, but 
the specimen is not in good condition. 

Corymbitea daimio , sp. n. 

Niger, nitidus, nigro-pubesoens; thorace Hubconvexo, leviter cana¬ 
liculate ; elytris navis, macula soutellari alterisque duabus 
pedibusque nigris. 

L. 10-11 mill. 
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Densely black, shining, pubescence black on the head and 
thorax, fulvous on the elytra; the head rather closely punc- 
tulate; the thorax lightly punctulate, median channel feeble 
or sometimes absent; the elytra striate-punctate, interstices 
little rugose and finely punctulate, yellow, with five black 
spots, scutellar spot dehiscent behind; two black dorsal spots, 
somewhat circular in outline, usually partly covering the third 
interstice and spreading to the eighth, sometimes much 
smaller; the two apical spots are shaped like the apex of an 
elytron, separated from each other and the apex and outside 
edge usually by the width of two or three interstices. The 
antennfe and legs densely black. 

<$. Antenna strongly pectinate, lateral thoracic margins 
narrowly elevated. 

C, vernalis , Ilentz, and C. Bmberi y Germ., are similar 
species to this. 

Bab . Yuyama, Chiuzenji, and Sapporo. Not rare. 


Gorymbites tessellatus y L. 

Oandbze introduced the name of this species to the Japanese 
list (Mem. Ac. Belg. 18fi4, p. 5)5), ana Schonfeldt has the 
name in his Catalogue; but in 1873 Candbze (M£in. Lifcge, 
p. 25) says it was given in error. 


Gorymbites orientalis y Cand. 

Gorymbites orientate, Cand. Elat. Nouv. iv. 188V), p. 114. 

This species is like (7. pruinosus; it measures 15 mill, 
and the thorax has the hind angles slender and strongly out- 
turned. 

Bob, “Japan” (Candfae). I have an example from 
Chiuzenji and another from Nikko. 


Gorymbites cprosus. 

Athens mrosus. Lew. Ent. Month. Mag. 1870, p. 157. 

This species is somewhat like G . modestus y but it is much 
narrower, less convex, thoracic angles not straight, yet only 
feebly turned outwards; the elytra wholly seneous; the 
antenna entirely black, the legs red and tarsi infuscate. 
Originally 1 introduced this in error as an Athous . 

Bab . Kii and Chiuzenji. Three examples. 
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Oorymbites modeatus, sp. n. 

FuBCO-cenous, subnitidus, dense grisoo-pubescens; bhorao© angulis 
poaticis eubreotis; olytris marginibus onguste rufescenfcibus; 
aiitennis (basi exoopta) infuscatis, pedibus rufis. 

L. 10^ mill. 

Dusky mneous, witli close grey pubescence; the head 
rather coarsely and rather densely punctured; the thorax 
densely punctured at sides, disk rather less closely, closer in 
female, hind angles obtuse and almost straight; the elytra 
punctate-striate, interstices rather flat, finely and sparsely 
punctulate, exterior margins narrowly and somewhat obscurely 
red; the antennse. three basal joints reddish, others nearly 
black ; the legs wnolly red. 

Very similar to C. metaUica8 ) Payk., but larger; elytra 
relatively longer and hind angles of thorax straightcr. 
llab . Fukanori and Nikko. Two examples only. 

Oorymbites select us ,, Oand. 

Corymbitei neleHm, Oand. Mem. Acad. Belg. 18C4, p. 63. 

I only obtained two examples of this species; one measures 
14 niillim., the other 17 millim. It is the only large species 
known from Japan in which the thorax is very densely 
punctured on the sides and disk in both sexes; the thorax 
is reudered opaque by the punctuation. 

Ilab, Sapporo. 

Oorymbites fulvipennis, sp. n. 

JEneo-fuscus, subnitidus, fulvo-pubescens; elytris fulvo-rufis; 

autenuis nigris, podibus infuscatis vol testaoeis. 

L. d 14J, S 17 mill. 

Brassy fuscous, somewhat shining, pubescence fulvous; 
the head coarsely and closely punctured, with a raised Y-shaped 
smooth surface between the eyes ; thorax, in the male parallel 
laterally, canaliculate in the middle, in the female much broader, 
convex on disk, very feebly canaliculate at the base, densely 
punctulate in both sexes, in the female punctures finer on disk; 
the scutellum rather small and narrow; the elytra yellowish 
red, striate-punctate, strim lightly impressed, interstices flat 
and sparsely punctured; the antennae black; the legs black 
or testaceous. 

Resembles an American species, C , volitans , Each. 
llab. Mivanoshita. Two examples from a decaying 
Ginkgo lilola . 
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Corymbites prmnobilis , sp. n. 

Elemgatns, purpureo-omeus, nitidus, griseo- vel fulvo-pubeacens; 

thorace lateribus dense, in medio tenuiter, punetatis; elytris 

punetato-striatiB, interstitiis subrugosis, puuotulatis. 

L. 19-&* mill. 

Bionzy, with a purple tint, shilling, pubescence grey or 
fulvous; the head deeply, not closely punctured, punctures 
round, elevated in front of the eyes; the thorax visibly 
canaliculate longitudinally, much more closely punctured at 
the sides than on the head, disk finely and sparsely punctu- 
late ; the seutellum finely and closely punctulate; the elytra 
rather more metallic than the thorax, punctate-striate, inter¬ 
stices finely rugose and punctulate, striae nearest the suture 
line ; the antennae and legs infuscate, tibia* little paler. 

To be placed next to O. serrifer, (Jand., a species found at 
Kobd and Nikko. 

Hah . ldzu, Yokohama, and Yuyama. There are specimens 
also in the British Museum. 

Corymbites hypocrita , sp. n. 

Fuseo-niger, nitidus, grisoo-pubeseens ; elytris subobsolete striatis ; 

antonnis tiigris, pedibus infascatis. 

L. 10 mill. 

Dusky black, shining, with grey pubescence; the head, 
surface uneven, rather densely punctate j the thorax widest 
in the middle, less coarsely and more sparingly punctured 
than the head, hind angles carinate, somewhat acute and 
turned outwards (in this respect like C. prutnosm , Motsch.), 
thoracic lateral rim well-marked ; the elytra, striae very fine, 
in some lights obliteiatcd by the punctuation of the inter¬ 
stices, interstices finely aud somewhat thickly punctulate; 
the antenna* rather long, not serrate, third joint shorter than 
the fourth and more than twice as long as the second, coloured 
like the body; the legs not quite so dark. 

Superficially this species looks like an Atkoue . 

Hah . Nikko. Two examples. 

Corymbites notab ills f Cand. 

Corymbites notobilis, Cand. M<$m. Lidge, 1878, p. 25. 

I have an example which is obscurely brassy above, not 
brown. The punctures on the thoracic disk of all the speci¬ 
mens are fine and sparse; Candle's description of the punc¬ 
tuation applies to the sides only. 

Hob* Nagasaki, Kumamoto, and Yuyama. 
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CorymbitM (Selatosomus) puncticolHs, Motscli. 

Corymbitet ( Selatosomus) puncticollis, Motsch. Bull, Mono. I860, p. 167. 

This species is similar to (7. ivneus , L., but it is much 
larger, and the thorax is densoly punctulato on the disk in the 
female and scarcely less so in the mule. Some examples are 
highly metallic, bright green or coppery. 

Hah. Chinzonji and Sapporo. Taken abundantly in both 
places. 

Corymbites onerosus , sp. n. 

Corymbites tmtu , Caud., Horn, It. Am Phil. Soc x. p. 288. 

Infuftcatns, subnitidus, fulvo-pubescons; elytris toHtacois, nigro- 

vittatis, ultra medium subdilat atiw ; antenms nigris vol obscure 

brunneis. 

L. j 11, $ 14 mill. 

Dusky brown, little shining, pubescence fulvous; the head 
little coarsely and somewhat unevenly punctate, angles close 
to the antennas raised and smooth ; the thorax evenly, thickly, 
not coarsely punctate, convex on disk, widest in the middle, 
land angles carinate, not acute, slightly turned outwards; 
the elytra testaceous, sutural interstice blackish, second dark 
for nearly half the elytral length ; from the humeral angle 
to one third of the elytra interstices 5 to 7 are darkly marked, 
the maiking extending beyond the middle on the sixth inter¬ 
stice, and it then widens out over interstice 5, and on inter¬ 
stices 8 and 9 the dark colouring approaches the apex, the 
striae are scarcely or very feebly punctured. In one specimen 
the elytral markings join in tire middle of the dorsum, not 
unlike the markings in C. cruciatu8> L. The antennas and 
legs are dull brown. In an example, which 1 consider is 
the male, the antennae are much longer, each joint being one 
third longer, more lax, and all black, and the lateral nm of 
the thorax is raised and the hind angles acute, with the disk 
feebly convex. 

This species is very similar to C. tristts, Oand., but differs 
in the thoracic canaliculation being absent, punctuation of 
the thorax less coarse, and the punctuation of the second 
and third stance is scarcely visible. I have examined 
Candfeze’s type of C. truth in the Janson collection; it 
is a female, and it appears that the male was unknown at 
the date of Candbze’s Monograph. In the Janson collection 
there are also two examples of (7. onerosm from Japan, 
both females, and they are labelled 0 . truth , Cand. 

IJab. Oyama, Tokio, Shimabara, Oyayama, and (J?) 
Yuyama. 
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Corymbites pacatus , sp. n. 

Obscure nigro-bruimous, parum nitiduH, griseo-pubescens; elytris 
flavo-testaoeis, nigro-vittatis, ultra medium Bubdilatatis ; antennia 
nigria, tibiia brunneia. 

L. mill. 

Dull blackish brown, with grey pubescence; the head 
rather closely and coarsely punctate; the thorax widest in 
middle, hind angles rather acute, moderately turned outwards, 
little convex on disk; the elytra pale, with dark markings, 
sutural interstice dark (also scutellum), humeral angle on 
iuterstices 5 to 7 dark, near the middle interstices 5 to 7 
dark and on interstices 8 to 9 the marking extends to the 
apices (the markings are a little variable), stria* punctate, 
interstices little rugose and punctulate; the antennas black, 
rather long; the legs, thighs infuscato or obscure brown, 
tibise and tarsi reddish brown. Female unknown. 

This species somewhat resembles a very small specimen of 
0 . onerosm. 

//at. Tokio. Taken by Mr. Fenton in some numbers, and 
I am indebted to him for three male examples. 


Corymbites vayep ictus, sp. n. 

Obsoure nigro-brunneus, subopaous, grisoo-pubeaoens ; thoraoe 
dense puuotato; olytris obscure trifasciatis, ultra medium sub- 
dilatatis; antonnis pedibustpio brunneis, 

L. 7-7 j mill. 

Dull blackish brown, head and thorax densely pubescent; 
the head rather flat between the eyes, densely punctured; the 
thorax rather convex in female, densely punctured in both 
sexes, widest in the middle, hind angles not very acute, 
moderately turned outwards; the elytra dull brown, with 
three pale fasciae not well defined^ that at the base chiefly 
occupies the third and fourth interstices, that before the middle 
the tnird, fourth, fifth, and seventh, and before the apex there is 
one similar to the last; the fascice vary in breadth, and some~ 
times the outer elytral margin is pale; the antennas are 
longer in the male than the female, but not nearly so lax or 
so long as in those of C . pacatus . brown, and the bases of the 
articulations sometimes paler; the legs obscure brown, 

Bab, Kumamoto. Both sexes taken abundantly on the 
25th April, 1881, from the flowers of a dog-rose. 
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Corymbites mundulus , Lew. v 
CorymbiUft mundvlut, Lew. Ent, Mouth. Map. 1879, p. 167. 

ricous, nitidus, griseo-puboscons; t Horace eparae ofc tenuiter punctu¬ 
al o ; elytns punctato-striati«, intorstitiis subtiliter punotulatis, 
marginibue externis rufoacenttbus; au tennis (basi excepta) infua- 
catis ; pedibus obscure rufis. 

L. 7-8 mill. 

The type of this species has an ameous tinge, but in a 
series of eighteen specimens I do not observe another with 
this colour. There is one example also with the antennas 
wholly red. 

Urn . Yokohama, Kii, Miyanoshita, Oyama, Oyayama, 
and Hagi (Hiller). 

Corymbites (/ratus , sp. n. 

Angustatus, parallel™, obscure teneus, opticus; tHorace ereberrime 
ocellato-punotato, eanaliculato, angulis poshow baud earinatis ; 
el) iris densissime rugoso-punctatis; an tennis nigris ; pedibus rufla, 
tarsia infuscatia. 

L. 11-12 mill. 

Narrow, parallel at sides, obscurely ameous, opaque; the 
head densely punctate, punctures ocellate, frontal carina 
smooth; the thorax punctured like the head, with broad 
median channel, posterior angles turned outwards, somewhat 
acute in male, rattier obtuse in female ; the scutellum densely 
punctured like the elytral inteistices; the elytra punctate- 
striate, stiiee finely cut, interstices densely punctured and 
transversely rugose; the antenna? serrate, joints longest in 
male, otherwise differing little in the sexes, black; the legs, 
thighs, and tibiae clear red ? tarsi dusky. 

This and the five following species are narrow and form a 
section in the genus distinct from the others from Japan* 

Jiab. Ichiuchi, Chiuzenji, Subashiri, Miyanoshita, and 
Junsai. 


Corymbites ferrugineipen nis, sp* n. 

Angustatus, parallel™, obscure soneus, opaous: thorace creborrime 
ocellato-punctato, angulis posticis baud carinalis; eljtris for- 
rugineis; tibiis rufis. 

L. 9J-10 mill. 

Form like that of <7. yratus and the head and thorax 
similarly punctate; the thorax less deeply channelled; the 
clytia rusty red and much less densely punctulate and rugose; 
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the antennae much Bhorter in male; the legs red, thighs 
sometimes dusky, tarsi infuscate. 

If the antennae of the male were longer and more lax this 
species might be taken for a variety of <7. gratus with red 
wing-cases. 

Hah . Nikko and Chiuzcnji. Four examples. 

Corymbites rubripennis , sp. n. 

C. ferriujineipmni simillimus, antemus magis longioribus ; thoraco 
baud cariuato; elytris rubris. 

L. mill. 

Narrow, parallel, obscure mneous, opaque ; the head little 
rugose, very closely oeellate-punctate, frontal cariu® semi¬ 
circular; tlie thorax punctured like the head, widely flat¬ 
tened in the middle, hind angles a little broad and relatively 
obtuse, little turned outwards, the basal carina being markedly 
absent; the elytra bright red, punctate-striate, interstices 
densely rugose and punctulate; the antennse serrate, rather 
long; the legs, tibiae red, thighs and tarsi infuscate. 

Hal . Higo. One male example. 

Corymbites chlamydatus , sp. n. 

Angustatus, parabolas, eeneus, subnitidus; capita grosso ot crober- 
rime ocollato-punctato; thoraco a basi conspieue carinate ; elytris 
rufis, inlerstitiis punctulatis hand rugoais; an tennis nigris; 
pedibus rufls, 

L. 12 mill. 

Narrow, parallel, brassy,somewhat shining; the head very 
closely and coarsely punctured, punctures ocellate; the thorax 
densely punctate, the punctures round and deep, not pressed 
together nor ocellate on the disk, hind angles very distinctly 
carinate, somewhat acute and rather turning outwards; the 
elytra bright red, punctate-striate, interstices little convex, 
punctulate, feebly rugose; the an ten me black, articulations 
somewhat long and lax; the legs red, tarsi dusky. 

Differs from the other five narrow species of this series in 
having a carina at the thoracic angle and the interstices of the 
elytra being simply uunctulato. 

JJab . Yuyama. One male example. 

Corymbites concobr ) sp. n. 

Angustatus, parallels, obscure Cf»ruleo-niger; oapite thoraoeque 
creberrime ocellato-punotatis; elytris pmictato-stdatb, interstitiis 
rugosis; antennis nigris; pedibus infusoatis. 

L. 7|-8 mill. 
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Narrow, parallel, black, with dull bluish tinge; the head 
very closely ocellale-punctate; the thorax also extremely 
closely punctured, median channel feeble, hind angles obtuse, 
without a carina, slightly turning outwards; the elytra punc¬ 
tate-striate, interstices very rugoso, the rugosities obliterating 
the punctures; the antenna* slender, lax, black; the legs 
dusky, with the knees and tibia* paler. 

Bab . Yuyama. Two male examples. 

Corymbites obscuripen } Rp. n. 

Angustatus, parallelus, brunneo-ameus, opaeus; thorace creberrime 
ocellato-punctato, angulis divaricatis, baud cannabis; elytris 
subbrunneis, interstitiis rugobiw; antenniB subelongatia, nigris; 
pedibus obscure brain neia. 

L. 8 mill. 

Narrow, very similar (except in colour) to <7. ferrvginei - 
pennie . The head and thorax obscurely aeneous, very densely 
punctate, punctures occllatc, hind angles of latter distinctly 
turning outwards, without a carina, median canaliculation 
feeble, angles brownish; the elytra brown, with a brassy 
tinge, interstices punctulatc and rugose, stria* punctate, tine 
ana even; the antennas black, rather long, serrate, and joints 
lax, especially in male. 

Ilab. Miyanosliita. Four specimens. 

Ludius niponenstH , sp. n. 

Latus, nigor, nitidus, pubo nigra ; thorace oonfertim punctato, linea 
in modio laevi; elytris tenuiter striatia, intorstitiis confertim 
punctatis; an tennis pedibusque nigris. 

L. 20-22 mill. 

Broad and robust, black, three basal joints of antenna 
sometimes pitchy red, palpi and claws pale; the head some- 
what uneven, coarsely punctured, with an impression more or 
less distinct between the eyes; the thorax narrowest in front, 
rounded off behind the anterior angles, then slightly ana 
gradually widening to the base, closely and evenly punctured, 
with narrow smooth line down the centre; the scutellum 
oblong, depressed anteriorly, sculptured like the interstices of 
the elytra; the elytra, striae uniformly not deeply impressed 
nor visibly punctate, interstices closely punctured, with a 
somewhat imbricated surface sculpture, and slightly convex, 
base excavated round the scutellum. 

The prosternal notch in the posterior process of the keel is 
very conspicuous. The species is more robust than L. abruptus , 
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Say, but otherwise very similar to it; the latter, however, 
has no smooth median lino on the thorax. 

Bab, Nikko and Sapporo. Three examples only. 

Ludim Candezei , sp. n. 

Elliptious, ©longatus, niger, pube brunnea; froritc ulrinque antico 
ungulate; thoraco carum posticin obliquis; olytris tonuiter 
striatis, interstitiis punetulatis; antonnis podibuaquo picoo-uigris. 
L. 24 mill. 

Elliptical, elongate, black, with brown pubescence; an¬ 
tenna* and legs pifccky red; the head oblique at the sides 
before the eyes, truncate before the epistoma, punctate, punc¬ 
tures rather small and somewhat closely set; the thorax 
narrowest in front, gradually widening to base, very feebly 
sinuous before the angles, earime well raised and oblique, thus 
leaving anteriorly a wide interstice, excavated transversely at 
base ; the scutellum distinctly convex but nearly vertical; the 
elytra elongate, gradually narrowing to apex, feebly striate, 
interstices punctulate and somewhat finely rugose; the 
prosternal posterior process is very long and the notcli is 
close to the tip ; the antennas, terminal joint constricted, third 
joint one third longer than the second. 

i have only seen one example of this curious species. The 
form of the forehead and tho oblique direction ol the thoracic 
carin®, the convex scutellum, and tho length of the prosternal 
process are very peculiar. 1 luive much pleasure in naming it 
after Dr. M. E. Candfeze, the author of the * Monograph on 
the Elaterid® ’ and of the first memoir on the Japanese species. 
Bab, Nagasaki. 

Ludim SieboMii , Cand. 

Ludim SiaboUhiy Gaud, Mom. Li&ge, 187b, p. 27, 



In this species the prosternal notch is not quite so con¬ 
spicuous as m L, fei'vuginem } L., but it is well-marked (see 
fig, 8, f, coxal cavity). 

Bab , Nagasaki, Kob6, and Sapporo. Twenty examples* 
Ann, <fc Mag*, N. Hist, Ser. 6. Vol xiii. 18 
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Qrigmus plebejus. 

Ludtu * plefajus, Gaud. Mfan. Li&go, 1873, p. 28. 

Dr. Candbze included Crigmus in Jjudius ; but the form of* 
flic posterior prostemal process in Ludim (type Ij . ferru* 
ffineuny L.) will not permit this. In Crigmus (type O. hepa» 
tiruSj Germ.) the prostemal process descends immediately 
behind the coxes, and in Ludius it extends horizontally 
for about half the distance and is then abruptly notched and 
continued on a lower plane, and this is the case in all true 
Ludii . In Crigmus also the terminal joint of the antenna* is 
not contracted at the apex, and in C, junior and linteatm it 
is very elongate. (I plebqjus is very similar to <7. hepaticus, 
especially in the elytral sculpture, 

Bab. Nagasaki, Ashiwo, and Sapporo. 

Crigmus junior . 

Ludius jumor, Goad. M6m. Li&ge, 1873, p. 27. 

1 give a figure showing the outline of the prosternal keel 
viewed sideways (fig. 4, t, coxal cavity). The great length 
of the antenna* in the male is a distinctive character in tuis 
species. 

Bab . Yuyama, Ichiuclii, Kashiwagi, and Sapporo. 

Crigmus linteatus . 

Ludim linteatus , Cand. Mtim. Liege, 1873, p. 28. 

Babe Kobd. Two examples found on Maiyasan in 1871. 

Serious sericarius ) Motsch. 

Dolcrosoma Y f Motsch. Bull. Mosc. 1860, p, 160, 

The author says this species is similar to D . humor alts } 
Motsch., but larger; the elytral stria? arc crenulate ; it 
measures 8 millim. I have not seen any insect which 
answers to the description he gives, unless it is Silesis mus* 
cuius , Cand. 


fTo bo continued.) 
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XXIX .—A Month on the Trondhjem Fiord. 

By the Rev. Canon Nokman, M.A., D.C.L., F.R.8., &c. 
[Continued from p. 1C4.J 
[Plate XII] 

[The reader is requested to make the following corrections in 
the preceding Table of Distribution :— 

P. 162, for Iloteromyds read IJemimysia. 

„ for Chiromysib read Ilcteroinysis. 

P. 163. The S in column 14 should bo opposite Eudorella tnmcatula 
instead of E, emargmata. 

P. 164, column 13. Put N instead of P opposite ('ampylmpis cottata.] 

This Table of Distribution of the Higher Crustacea of 
Norway contains one hundred and seventy-eight species. 
The distribution of these species may be summed up as 
follows:— 

Species which occur both to the north and to tho south 


of Norway ... 30 

SpocieB known only to the north of Norway. 19 

Specieb known only to the south of Norway . 104 

Species hero recorded only as Norwegian . 25 


178 

But of these last twenty-five species Bythocaris Payed' 
Heller, has a wide distribution in the great depths of the cola 
area of the North Atlantic, and Euphausia peUmida , Dana, 
is an oceanic form with world-wide distribution ; and although 
this species is not marked in the Mediterranean column, it 
should have been so, since Euphausia MttUeri , Claus, is a 
synonym. 

Deducting these two species, we have twenty-throe re¬ 
maining which are as yet unknown beyond the Norwegian 
seas. 

Of the 178 Norwegian species, 121 are known in British 
seas and 57 reach the Mediterranean, while 44 occur on 
the N.E. coast of Nortli America. A study of the table will 
show that the species common to Norway and N.E. America 
arc, with the exception of Cardn us mamas , Eupagurus 
Bernhardus, and Crungon vulgaris^ cither Arctic or deep¬ 
water forms. 

The Isopoda of Norway differ in general character from 
those of the British sea by the fact that the family Sphtero- 
midae is only represented by the single species Limnoria 
lignorumi this family is altogether unknown in the Arctic 
seas, ana in Denmark only two forms occur, Limnoria 
lignorum and Sphceroma rugioauda . On the other hand, the 
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families Tanaidfe, Munnidaa, and Munnopsidee arc largely 
represented in Norway; the first of these has been little 
studied in our own seas, while the two latter families are 
lovers of a soft muddy bottom and, for the most part, of a 
considerable depth of water, conditions rarely met with on or 
off our coasts; but there can be no doubt that our fauna 
will hereafter be enriched by many additions in these three 
interesting groups. 

The Norwegian seas are very rich in Amphipoda. and here 
again many groups are more largely represented than in 
British seas on account of the greater depth of water and 
the nature of the bottom of the fiords; but there can be 
no question that the much larger number of Amphipods 
known in Norway as compared with the British fauna 
is due in no small degree to the fact that the Norwegian 
Amphipoda have been more thoroughly studied than the 
British. The following is a comparative statement of the 
number of Amphipoda at present known in Norway, 
Denmark, Britain, and the Mediterranean; the species of 
Norway are from Sara and Boeck, those of Denmark are 
taken from Meineit’s works, those of Britain are from my 
own computation (including some unrecorded species), those 
of the Mediterranean arc on the authority of Claus, Della 
Valle, and Mayer. 

Mediter- 

N or way. Denmark, Britain. ranean. 

ITyporina 0 1 10 21 

(inmjuariua . 8513 107 214 106 

Uaprelliua.... 17(F) 5 12 16 

m 118 2516 ~143 

When we pass to the consideration of the Entomostraca, 
we find that these, with the exception of one group, have 
been more studied and arc better known in the British fauna 
and in that of the Mediterranean than in Scandinavia. With 
respect to Copepoda of the latter country the only papers 
we have are those of Boeck, published many years ago. 
The Ostracoda of the Norwegian seas have, however, been 
worked at both by Professor G. 0. Sars and myself. One 
hundred and eighteen species of marine Ostracoda are now 
known from that coast * and one hundred and forty-six from 
our own t* 

* Norman (A. M.), “Notes on the Marine Crustacea Ostracoda of 
Norway/' Ann. & Mar. Nut. Hist. sur. 6, vol. vii. 1891, p, 108. 

t Norman and Brady “ Mon. Marine and Freshwater Ostracoda of the 
North Atlantic and North-western Europe/' Wection I., Fodocopa, Trans. 
Roy. Dublin Boc. ser, 2. vol. iv. 1889, p. 68. To the species of Podocopa 
there enumerated arc added those of the other sections of the group. 
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Beachyuba. 

1. Portunus depurator } Linn. 

One small specimen, Trondhjem. 

A N O M u R A. 

2. Eupagurus pubcscens } Krbyer. 

Trondhjem and Rbdberg. 

3. Oaktihea strigosa, Linn. 

Two young examples, Laminarian zone, Rodberg. 
Professor M. Sars found this species as far north as the 
North Cape (* Oversigt over de i den Norsk-arctiskc Region 
forekommende Krebsayr/ 1858). 

4. Galathodes tridentatus , Esmark. 

P1852. Oaluthea srrricornis, Lovtin, (Efv. Vet.-Akad. p. 22 (P junior) 
I860. Gulathra trident at a, Emnurk, Hluvnd. Nftturf. Mole, p 2&>. 

1882. Galathodai tmhntata , (3.0. Sara, H Oversigt af Norgon Crusts- 
oeer, ]./' Vidensk.-heisk. Em hand. Cbn&t, p. (separato copy), 

pi. i. fig. a. 

On the precipices at Rodberg down to 300 fathoms, as 
well as in sunilav localities in Kors and Hardangor Fiords. 

This Bpecics would seem to feed on Lophvhelia prolifer a. 
It is usually found clinging to that coral or met with in its 
immediate neighbourhood. 

Macbuba. 

5. Calocaris Macandrece } Bell. 

In 150-300 fathoms, Trondhjem and Rodberg; also Oster 
Fiord, near Bergen, 400 fathoms, and off* Batalden, near 
Floro, 200-300 fathoms. 

6. Chet*aphilm nanus } Kroyev. 

Trondhjem, 150 fathoms. 

This is Crangon hispinosus, Westwood. 

7. Pontophilu8 } sp. 

I did not find any mature specimen of this genus, but an 
example occurred in the postlarval stage (see G. O. Bars, 
u Bidrag til Kundskaben om Dceapodcrnes Forvandlinger, 
III. Fam. CrangonidsB,” Archiv f. Mathem. ogNaturv. 1890, 
piiv. figs. 19,20), in which the telson and second leg are as 
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figured by Sara, while the carapace has two dorsal spines, a 
rostrum as long as the eye, and traces of lateral carinae. 

8. Spirontocaris polaris , Sabine. 

1824. Atyhem polaris, Sabine, Stipp. to Appendix of Parry's Voyage, 
p. 288, pi. ii. figs, 5 ~H. 

1848. Hippolyte polaris, Kroyvr, Monop. Fremst. nf [Jippolyte’s 
Nordiaire Arter, p. 824, pi. iii. figs. 78-81, pi. iv. fig. 82, $. 

1848. Hippolyte borealis , id. ibid. p. 880, pi. lii. figs. 74 77, <•?. 

1885. Hippolyte borealis , Own, in Append. Rosa’s Second Voyage, 
p. 84, pi B*. fig. 8, (T. 

1807. Ihppalyte eultellata , Norman, u Report Exploring Coasts of 
Hebrides,” Brit. Assoc. Report, 1806, p. 200. 

1869. Hippolyte eultellata , Norman, “ Last Report Dredging Shetland/’ 
Brit. Assoc. Report, 1808, p. 265. 

1870. Hippolyte polaris , S. I. Smith, a Stalk-eyed Crustaceans Atlantic 
Coast or N. America,” Trans. Connect. Acad. vol. v. p. 80, pi. xi. 
figs, 1-4. 

Trondhjem and Rftdberg, 40-300 fathoms. I have the 
species also in my collection from Hardanger Fiord, off Lervig, 
and in Stoksund; Norddals Fiord, Fiord; Svolvscr, Lofoten 
Islands; Varanger and Bog Fiords, Fast Finmark; from 
the Minch and off Shetland: all dredged by myself. Also 
from Greenland { ‘Valorous* Exped .); lat. 60° 14' N., long. 
4° 30' W., 290 fathoms (‘Porcupine,' 1869, Stat. 78) ; and off 
Halifax, N.E. America ( 8l L Smith). 

9* Spirontocaris securijrons , Norman. 

Trondhjem, 150 fathoms. 

This is a much more common species than S. spinus, Sow. 
In British seas the latter is very rare; the former I have 
from Northumberland and Durham coasts, Shetland, the 
Minch, Loch Fyne, Firth of Clyde, &c. in our own seas; 
from most of the fiords in which I have dredged in West 
Norway and Finmark; also from Trornso (I. Sparre Schneider ), 
and off Salem, Massachusetts Bay, 90 fathoms (S. L Smith). 

10. Spirontocaris pusiola , Kroyer. 

Rftdberg, 3-10 fathoms. 

11. Bythocaxis simplicirostris , G. 0. Sara. (PI. XII. fig, 1.) 

1869. Bythocaris simplicirostris , G. 0. Sara. u Nye Dybvandscrustaceer 
fra Lofoten ” (Videmk.-Selsk. Forhand. Christ. 1809), p. 5 (separate 
copy). 

For generic characters see G. O. Sars , 1 Den Norske Nord- 
havs Exped, Crustaceer/ 1885, p. 26, Five species of the 
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genus have been described— B. Panschii , Bucholz *, B. Pay - 
m, Heller t* leuoopis , G. 0. Sars t, and if. nami, H. I. 

Smith § ; and the present specios, which is the typo of the 
genus. 

Bythocaris simplicirosbris appears to bo extremely rare. 
I dredged two specimens in 250-300 fathoms, Rodberg. 
Sars described the species from a single female dredged in 
250 fathoms, Lofoten Islands. Two mutilated examples 
were taken by the Norwegian North-Atlantic Expedition, 
one between Finmark and Bear Island in 191 fathoms, the 
other west of Spitsbergen in 416 fathoms. 

B* ftimplicirostris is distinguished from the more recently 
described species by the following characters:— 

Carapace with only a very slight central carina, suddenly 
terminated anteriorly in a notch and armed with a spine. 
Frontal area considerably projecting; middle spine-process 
(rostrum) subulate, round, smooth, acute, extending forwards 
to beyond the middle of the basal joint of the antennuies, and 
longer than the long eyes; the flanking lateral spine-processes 
acute and well-developed, about one third the length of the 
central. Eyes well developed, on long peduncles, when 
laterally projected extending beyond the sides of the carapace. 
Scale of antenna* of great size, as long as the entire carapace 
and three timcB as long as its own greatest breadth ; apically 
well rounded and greatly overtopping the spine-process of the 
outer margin. Telson slightly emarginate at the extremity. 

12. Cryptocheles pygmwa) G. 0. Sars. (PL XII. figs. 2-5.) 

1869. Oryptocheks pygmaa, G. 0. Sars, (t Nye Dybvandflerustaceer Ira 
Lofoten M (Vidensk.-Selsk. Forliand.), p. <> (separate copy). 

Rodbcrg, on the precipices, in 150-250 fathoms. I have 
also dredged it in 200 fathoms near Lervig, on the Hardangcr 
Fiord. Sara’s typos were from the Lofoten Islands in 120- 
300 fathoms ; he has also procured it at Ilesthamracr, in the 
Hardangcr Fiord, in 100-150 fathoms, and it was dredged 
by the Norwegian North-Atlantic Expedition at the mouth 
of the Sogue Fiord, in 200 fathoms. It has as yet only been 
found on the Norwegian coast. 

* Hippohfte Pamchii, Bucbolz, Pie zwoito Deutsche Nordpolarfahrt, 
1869 tind 1870, vol. ii. 1874, p. 277, pi. i. fig. 1. 

f Hipmlyk Paym, Heller, Grustaceon. Pycnogoniden, und Tunieaten 
(Esterr.-ungar. Nordpol-Exped. p. 2, pi 1. figs. 1-4. 

J Bythocaris leuropk, G. 0. Sars, Den Norsk© Nordbavs-Exped. 1876- 
78, Crustacea, I., 1885, p. 27, pi. iii. tigs. 1-20. 

{ Bythocaris nma, S. I. Smith, “Report Decapod <Crustacea 4 Alba¬ 
tross/ 1884,” Annual Hop. Cotmn. Fish and Fisheries, 1885, p. 66 (sepa¬ 
rate copy), pL xii. %. 2. 
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This is probably the smallest Macruran known, measuring 
only about 13 millim. long. 

Outer maxillipeds (fig. 4) strongly developed, with a small 
palp at the base, last joint longer than penultimate, on the 
anterior side furnished with semiverticils of seta 1 , extremity 
teiminating in n very strong triangular spine, at the base 
of which is projected to about one third of its length a 
dentated lobe. First feet very short (fig. 5), hand greatly 
elongated, nearly twice the length of the wrist, attenuated 
distally, the finger and thumb extremely small and weak. 
Second feet slender and weak; wrist longer than the anterior 
portion of limb, composed of seven articulations; hand very 
minute and the chela so small that it can only be seen when 
the limb is mounted and microscopically examined. Re¬ 
maining feet simple. The front portion of the carapace is 
dorsally keeled and spined, spines about four; rostrum 
(fig. 3) about half as long as the carapace, nearly horizontal, 
uairow, above with “ 8-12 ” spines, beneath unarmed, except 
sometimes a small tooth at the apex. No spine over the eye, 
but three minute spines below. Antennal scale elongated, 
rliomboidal, with a spine about the middle of the outer 
margin. Epimera of first three segments of pleon very 
large in the female, especially the second. Telson shorter 
than uropods, elongated-ovate, with numerous spines on the 
sides, distally truncate, and furnished with six spines. 
t( Branchiae utrinque 5 structura singulari, laminas formantes 
ovatas in superficie modo exteriore plieas 4-7 ut rudimenta 
folioloium preebentes; branchia posterior ceteris major et 
foima subreniformi ” (Cr. 0 . Bars). 

Botli Byfhocaris and Cryptocheles have only a few ova, 
and these are very large; and G. 0. Safa has recorded that 
in these gencta the young issue from the egg with the full 
complement of limbs, and do not undergo any metamorphosis 
subsequently. Thus these genera differ from all shallow- 
water Macrura. In most deep-water Macrura the eggs are 
few and large, and it is probable therefore that the develop¬ 
ment is similar in character to that of Bylhocaris and 
Cryptocheles . [Notes by Prof. S. 1. Smith on the large size 
of the eggs of abyssal Crustacea will bo found in papers 
printed m Ann. & Wag. Nat. Hist. ser. 5, vol. xiv. 1884, 
p. 183 ; “ Report Decapod Crustacea * Albatross 1 Dredgings, 
1884/’ in Ann, Rep. Comm. Fish and Fisheries, 1885 (1886), 
p. 13 (separate copy); Ann. & Mag. Nat. llist., ser. 5, 
vol. xvii. 1886, p. 197.] 

13. Pandalua brevirostris , Rathke. 
liodberg, 150 fathoms. 
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Two specimens, both presenting peculiarities. One is more 
slender in form than usual and has the rostrum less deep and 
much longer, equal to twice the length of the eye; it bears 
ten teeth above, of which six are articulated on the carapace 
and two are, situated beyond the extremity of the eye; there 
is usually a cilium in front of each tooth of the carapace, but 
in this specimen it is absent; there are three teeth on the 
underside of the rostrum of larger size than usual. The 
second specimen has the rostrum somewhat shorter, with 
eight teeth above of which five are on the carapace, and four 
below, the two proximal of which are of good size and at 
some distance from the extremity. 

14. Garidion Gordoni, Bate. 

Rddberg, 150 fathoms. 

15. Pasiphcta tarda } Kroycr. 

1845. P<mphcu > tarda , Kruyer, Naturliibt Tidslv. Audon Rivkkcs, vol. i. 
p 453, 

1H4 4 P Pastphma tarda , Krojer, 1 oyngo on Sknmlimu io Ac. pi. w, 
tigs. A, B, a o *. 

1808. Pasiphue nonw/tea, M. Sai % Bid rag til Kunds orn Christ iania- 
fjordens Fauna, p. 1:1, pis. i\ and tign 45 00. 

188:2. Pamphae tarda, U. O. fttus, (t (Hors. «f Nurges Crmtaceer, I.” 
(Vidonsk.-Helsk. Forks nil Christ.), p. 4^ (sepauito copy). 

A single specimen off Kiidberg in about 300 fathoms. 

The chief points which distinguish this species from P ; si- 
vado , our British species, are that the telson is cleft at the 
extremity and that there is no spine over its base on the 
hinder margin of the preceding segment. The segments are 
also strongly keeled dorsally. 

Both P. aivado and P. tarda are usually found in depths 
exceeding 80 fathoms ; but on one occasion, about forty years 
ago, I found the former in enormous quantities in stake-nets 
which had been set between tide-marks at Clevedon, Somer¬ 
set ; and these could not have temporarily come out of deep 
water, since the whole of the Bristol Channel is shallow. 

M Y s 11 ) k A. 

Descriptions and admirable figures of the following Schizo- 
nods will bo found in G. O. nars’s u Monog. over de ved 
jtforges Kystcr forekornmende Mysider,” and descriptions of 
such as are found in Bi itain in my paper on British Mysidte 
in Ann* & Mag. Nafc. Hist. ser. vi, vol. x. 1892* 

♦ The generic name in the Voyage en Scand. is spelt Pmphma f and 
this is the spelling of Savigny, who instituted the genus. 
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16. Boreomyaia tridena, G. 0. Sars. 

In 3-300 fathoms, Trondhjem and Rod berg. Rome young 
examples were taken among Laminarias in very shallow 
water, but close at hand there was a precipice descending to 
250 fathoms. 

17. Erythrops microphthaltna, G. O. Sars. 

A single specimen off Trondhjem, in 150 fathoms. 

18. Parerythropa dbyssicola , G. O. Sars. 

In considerable numbers, Rodberg, 250-300 fathoms. 

19. Myaidopaia didelphys , Norman. 

Trondhjem, between Munkholmen and the harbour. 

20. Pseudomma roseum , G. O. Sars. 

Among Lopkohelia and Alcyonarians on the precipices and 
on the bottom of the fiord, Rodberg. 

21. Pseudomma affine, G. 0. Sars. 

One only, 250-300 fathoms, Rodberg. 

22. Mysideis insignia , G. 0. Sars. 

Rbdberg, 150 fathoms, one only. 

23. Ilemimyaia abyaaicola , G. O. Sars. 

Rodberg, 250-300 fathoms, abundaut. 

24. Macromyais inermis , Ratbkc. 

Trondhjem and Rodberg, 3-5 fathoms. 

25. Schistomyaia ornata, G. 0. Sars. 

Rbdberg, 3-5 fathoms. 

C u M a c E A. 

I do not in the following list give reference to such species 
as are described in G. 0. Sars’s paper “ Om den uberrannto 
Krebsdyrgruppe Cumacea og den Norske Arter ” (Vidensk.- 
Selsk. Forhand. 1864) except when other papers contain 
figures of the species. 

26. Lamjirops fasciata, G. 0. Sars. 

One specimen in 1 fathom, west bay at Trondhjem. 
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27• Bmilampropa rosea , Norman. 

1803. Vaunthompsmm rosea, Norman, Tran*. Tvnesido Nat. Field- 
Club, vol. v. p. 251, pi. xiii, tips. 1 3, 5 • 

1803. (S/rianassa dagam, id. ibid. p. 275, pi. \\y, figs. 1-0, r$. 

Specimens here and there in 15-150 fathoms, Trondhjem 
and Rodberg. 

28. Ilemilampropa cristate, G. 0. Sara. 

1800. Lrwwrops erwtata, G, O. Sara, “ Nvo Bvbvandseruslaceor fra 
Lofoten (Vidonsk.-iSelsk. Forhand.), p. 10 (ooparato copy). 

Four specimens, 150-300 fathoms, Trondhjem and Rodberg. 

29. Leucon nasicus, Kroyer. 

Leucon nasica, Kroyer, Voyage ou Hkond. kc pi. iii fig. 3, a-o. 

In 20-150 fathoms, Trondhjem and Riidberg. 

30. Leucon pallidm, G. 0. Bars. 

Riidberg, 40-300 fathoms. 

31. Leucon acutirontrisj G. 0. Bars. 

Rodberg, 150-300 fathoms. 

32. EudoreUa truncatula , Bate. 

1850. Eudora truncatula , Hat *', tl On British Dinstylidoo,” Ann. & Mag. 

Nat. Hist. sor. 2, vol. x\u, p. 457, pi. xiv tig. 3. 

1871. Eu fiord la truncatula, U. O. Sara, “ Besk, af ‘Josephines’ Ex- 
ped. fundno Cumaceer,” Kong, fivenska Vetenak.-\kad. Hand, 
vol. ix. pi. xviii. fig, 00. 

Rodberg and Trondhjem, 20-300 fathoms. 

33. EudoreUa emarginata } Kriiyer. 

1844? Lemon emarginatm } Kroyer, Voyage on 8cand. &c. pi. v. 

1803. dyrianasw ciliata f Norman, Trans. Tyneside Nat. Fielcl-Olub, 
vol. v. p. 273, pi. xiii. figs. 4 9, cf • 

1871. Emorella emarmmta , G. 0, Bars, u Beak, af 1 Josephines * Exped. 
fundue Ouinaceer, Kong. Svenaka Vetenek.-Akad. Hand. vol. ix. 
pi. xvii. fig. 98. 

Common, 40-300 fathoms, Trondhjem and Rodberg. 

34. EudoreUa hirsuta , G. 0. Sara. 

1869. Eudora hirsuta. G. 0. Sara, Undersogelser over Christiania- 
fiorduns Dybvandsfauna, p 43. 

1871. EudoreUa hirmta, G. 0. Sars, “ Besk. af * Josephines’ Exped. 
fundue Oumaceer/’ Kong. Svonska Veteuak.-Akad. Hand, vol ix. 
pi. xvii. fig. 100. 

A single specimen, Riidberg, 250-300 fathoms. 
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35. Diastylis lucifer, Krftycr. 

Puma lucifira , Kroyer, Voyage en Rkand. &c. pi. iii. flg. 8. 

Very abundant at Trondhjem in 20-150 fathoms; also at 
Rodberg, sparingly, in 40-70 fathoms. 

36. Diastylis cornutus } A. Bocck. 

1808 Puma corunta, A, Boeck, 4i Vidonsk.-Selsk. Forhand. p. 100 * 
(fide (f. O. Hars; 1 hnve not this papor). 

1860. Diastylis bicamis, Bate, Ann. Sc Mag. Nat. Ilist. ser. iii. vol. xv. 
p. 81, pi. i. %. 2. 

180(4 h)*. Diastylis bispinosa , O. 0. Sars (nec Stimpson), Aberr. 
Krobsdyrgruppe Oumacea, p. 80, 

In 150 fathoms at Trondhjem and 250-300 fathoms at 
Rodberg. 

37. Diastylis echinatus , Bate. 

1805. Diasty/is echinaia , Bate, Ann. & Mag. Nat. Ilist. ser. 8, vol. xv, 
p. 81, pi. i. %. 1. 

Two specimens, Rodberg, 250-300 fathoms. 1 have also 
taken it in three places in the Ilardanger Fiord, in 100-180 
fathoms; and 1 have a specimen from 550 fathoms in the 
Faroe Channel. 

38. Diastylis serratus, G. O. Sars. 

Rodberg, 70-300 fathoms, the specimens for the most part 
very young. 1 have also talcon it at Drobak, in the Christ¬ 
iania Fiord; off Lervig, in the Ilardanger Fiord; and at 
Floro. 

39. Diastylis tumidus f Lilljeborg. 

Trondhjem, in 20-70 fathoms. I have also dredged it in 
several places near Florcj, in 70-250 fathoms. 

40. Diastylis biplicatus f G. O. Sars. 

Diastylis lamellata f Norman, u Report Dredging Hebrides/' Brit. Assoc. 
Rep. 1800 (1867), p. 200. 

Trondhjem, between Munkholraen and the land. I have 
also taken it at Drobak; in Oster Fiord, north of Bergen ; 
and off Lervig, in the Ilardanger Fiord. It has a great 
range in depth from 20 to 1230 fathoms, at which last depth 
it was taken by the ( Porcupine 1 Exped., 1869. 

* Tina paper bears date 1864; but os it quotes Bates's paper published 
in 1865, it niuBt have been published later, 
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41. Diastylie resimus, Kroyer. 

1844? Cuma retima, Krdyor, Voyage on Scand. &c., pi. iii. fig. 1; 
Naturluat. Tidak. Auden litekkes, vol. ii. 1816, tm. 105 and 208. 

1882* Diastylu irsirnus, G. (X Bars, 4< Oversigt ar Norges Oruataceer, 
I.,** Vidensk.-Sebk. lorhand. Christ. p. 5rt (separate copy). 

In abundance at Trondhjem, between Muukliolmon and 
the land, and in other places, 20-70 fathoms, I have also 
found it in profusion in shallow water, 3-5 fathoms, at 
Vadso, and in Bog and Klosterelv Fiords, Bydvaranger. 
Sara also found it u i stor Mamgde” at Vadso, in 6-10 
fathoms, and also at Oliristiansuud. It is remarkable that 
this 1) tasty Us , originally described from specimens procured 
by Capt. Holboll in Greenland, should be the latest addition 
to our knowledge of the Cumacean fauna of the Norwegian 
coast, and not recorded again till about thirty-six years after 
its first discovery. The circumstance of its not having been 
found is the mors remarkable since the species is an inhabi¬ 
tant of shallow water and is gregarious and most abundant 
where it occurs, and that it is now known to range from 
the borders of Russia (Sydvaranger) to Denmark. In form 
it is uttorly different from any other species of the genus, 
being at once distinguished by its upturned rostrum, in which 
respect a counterpart may be found m Eudorellopsis deformis, 
Krtfyer. 


42. Diaatylis rugoaus, G. 0. Sars. 

1879. Diastylis rugosa , G. 0. Sars, “ Ny© Bid rug til kunds. om Middel- 
havets lnvertobratfauna, 11. Middelnavots Oumaceer,” Archiv. fur 
Math, og Nftturvidonskftb. vols, iii. and iv. p. 98, pis. xxxiv.-xxxviii. 

Two specimens, Trondhjem, 20-40 fathoms. I have also 
dredged it at Drobak and in the Ilardanger Fiord; off Va- 
lentia, Ireland; and procured it at Naples. 

43. Lepto8tylis ampullaceus , Lilljoborg. 

Rodberg, in 250-300 fathoms. This is a rare species 
which T have also taken at Drobak (Sara’s locality); and 1 
am indebted to Prof. Lilljeborg for specimens from Kullen, 
Sweden. 


44. Oampylaspts costata , G. 0. Sars. (PL XII. fig. 9.) 

1864. CampyUapis costata, G. 0. Sars, “ Aberrant© Krebsdymruiroe 
OumaceaVtd.-8ekkab. Forhaud. p. 79. WW* 

Carapace sculptured, with three oblique subcrescentic crests 
on each side; the lowest commencing at the anterior extre¬ 
mity of the lateral border, runs nearly parallel with that 
border until it arches over the back near the dorsal margin • 
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after pursuing rather more than half its length, it sends out 
a branch, which ascends thence nearly perpendicularly over 
the back; in front of this lowest and divided crest are the 
two remaining crests, which are flcxuous, oblique, and sub- 
crescentic, the lower meeting the front margin at the base 
and the other a little above the summit of the rostrum. For 
description of limbs see Bars. 

Trondhjem and Hod berg, 70-150 fathoms. In 1879 1 
dredged it in 80-100 fathoms in Btoksund, which is near the 
mouth of the llardanger Fiord ; and in 1878 at Drobak. 

It is also a member of the British fauna, having been 
dredged by Mr. T. Scott at Rothesay, in the Firth of Clyde, 
and by myself otf Little Oumbrae in 1885. 

45. (Jampylaspis verrucosa , O. O. Bars. (PL XII. fig. 8.) 

1860. Campyhutpis verrucosa, G. O. Bars, Jierut. oni en i Kornui. 1806 

foretagen Zool. Jteiae vud Kyaionio af Chrislianiaa og Christian- 
sands Stifter, p. 24. 

Carapace witliout crests or ribs ; beset all over with con¬ 
spicuous irregularly disposed tubercles. The whole animal 
is speckled with deep brown or black, and on the carapace 
there is usually one such dark speck on each tubercle. 

liodborg, 100-300 fathoms; also in 1879 in 80-100 
fathoms, in the Hardanger Fiord. 

46. Campylaspis horrida , (jr. O. Bars. (PI. XII. figs. 6, 7.) 

1809. ('ampylaHpw horrida, G. O. Bars, " Nye Dybvaudacruataceer fra 

Lofoten, Vidonak.-Selek. Pork and. p. 18 (separata copy). 

Carapace very large, but less tumid than usual; surface 
very uneven; .a little within the lateral margin runs a plain 
crest or plica, which overhangs the inward sweep of the sides 
below it; above this is a longitudinal waved crest, and 
above this again the whole surface is tuberculated; there are 
also a few tubercles in the space between the waved and 
the plain crest. 

One specimen only, Rodberg, in 250-300 fathoms. 

For descriptions of the limbs of the three foregoing species 
Bars’s papers can be consulted. As they have not hitherto 
been figured, I give illustrations of these interesting 
Cumaceans. 

1 8 O P O D A. 

47. Paranthura tenuis , Gr. O. Bars. 

1872. Paranthura tenuis , G. 0. Bars, "Bid. til Ruuds, om Dyrelivet 
pftft vore Hafbanken/’ Vidensk.-Solsk. Forliand. p. 89. 

1880. Paranthura tenuis, Norman and Stubbing, “Isopoda of < Light¬ 
ning/ i Porcupine/ and 4 Valorous * Expeditions,” Trans. . Lfofl, Boc. 
vol xii. p. 191, pi. xxvii. %. 1, 

Rddberg, 250-300 fathoms. 
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48. Anoeus maxittaria , Montagu. 

Found down to 100 fathoms. 

49. AEga ventroaa, M. Sars. 

1868. JEga vpntrom, M*. Sars, u Overs, af d<* i den norske-arct. liagion 
forokom. Krebedyr/’ Videnflk.-Seluk. Forhand. Christ. 1858, p, 150. 

1879. j<Eya ventroaa, Sehiodto and Meiuert, “ Symb. ad Monop. Gymo- 
thoftrum, I. yEgidee,” Naturkist. Tidfta. 0 lleekke, vol. xii. p. 876, 
pi. ix. figs. 7, 8. 

Four specimens, among Alcyonavians and corals on the 
precipices at Rodborg. This species is only as yet known on 
the Norwegian coast. The type was taken in Oxtjord, Fin- 
mark, and though rare—Schioute and Meinert record twelve 
specimens in alt—it has been found in several places thence 
to the Christiania Fiord. I may add to recorded habitats 
near Lervig, in the Hardangcr Fiord, where 1 took two 
specimens in 1879. 

50. Idotea marina , Linnd. 

«L tricuspidata, DoSTnarcat,*/. pclaaira, Leach,* Oniscu* balthicu *, 
Fallas, =a Stemmma irrorata , Say, * Idotea Boateri, Audouin,** Idotea 
varkyata, Koux. 

Jftodbcrg. 1 have this species from Sicily, from the Adri¬ 
atic, and from all parts of the British coast; West Norway 
generally, and up to Vadsb, East Finmark, and from the 
N.E. American coast. 

It is subject to great variation as regards the form of the 
telson:— 

а . The sides slope away without any angulation to a con¬ 
siderably produced central point. This is a common state in 
the young, but is sometimes preserved to full maturity. 

б. The telson is markedly augled at that part whence the 
sides begin to slope away to the produced apex. 

e. The angles just spoken of are produced into more or less 
acute points, winch, however, are much shorter than the 
central apex. This is typical /. triempidata , Desmarest. 

d> The extremity is very broad, somewhat produced and 
widely rounded at the sides, with a small central point, which 
is scarcely, if at at all, longer than the lateral lobes. All 
the specimens I have seen from the Mediterranean, that 
is from Sicily and the Adriatic, are referable to this variety or, 
possibly, species. It is a form which I have never seen in 
the north, and is L Basteri , Roux. 

Miers. in his “ Revision of the Idoteidse ” (Journ. Linn. 
Soc. vol. xvi. 1881, p. 31), has considered the North-east 
American Idotea described by Harger under the name Idotea 
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phosphorea * to be a variety of I. marina ♦ In this I think 
he was mistaken. Neither Ilarger nor Miors alludes to what 
I consider the most important specific character. The 
manner in which the lateral lobes of the thoracic segments 
arc distinctly separated from the epimera is important; hut 
the form of the epimera themselves is quite different from 
what it is in Z, marina —instead of being of subequal depth 
throughout, each is markedly narrow in front and gradually 
widens backward, and thus lias a wedge-shaped form (ilar- 
ger’s figures distinctly show this to be the case: compare 
fig. 27, L phosphorea, Harger, with fig. 24, I. irrorata , 
Ilarger,=/. marina ). The specimens l have examined are 
types received from Ilarger taken in the Bay of Fundy, and 
they have been compared with L marina from European 
localities as well as with specimens of the same species 
received from Vineyard Souud, N.E. America (from Ilarger 
as U L irrorata ”). 

51. Astacilla longicornis, Sowerby. 

Two small females with pouches carrying eggs, Trondhjem, 
The most northern locality from which I have this species is 
Tromso (Z. Sparre Schneider). 

52. Janira maculata , Loach. 

Rodberg, 40-70 fathoms. 

This is ilenojiomus muticus , Krbyer (‘ Voyage on Skand. 
&c.* pi. xxx. figs. 1 a~n ). 

53. Pleurogonium ruhicundum , G. 0. Sars. 

Pkuracantha rubmtnda. G. 0. Sars, u Om on Anomal Gruppe af 
Isopoder,” Vidonsk.-Selbk. Forhand. Christ, 1803, p. 10 (separate 
copy). 

JP Imroyomum rubicivndum . G. O, Sars, “ Undera. over Hardangorh 
Fauna, I. Crustaceer/’ Vidensk.-Selsk, Forhand, 1871, p. 30 (sepa¬ 
rate copy). 

In 40 and 150 fathoms, Trondhjem and Radberg. I have 
to thank Prof. G. 0. Sars for specimens from Finmark, and 
I have myself taken the species at Vadso, Finmark. It is 
also a British species, since I dredged it in 1888, in company 
with my friend Mr. D. Robertson t, in 20-25 fathoms off 
Fairland Point, Oumbrae, in the Firth of Clyde. 

Flarger, “ BReport Marine Isopoda of New England,” Report U.S. 
Comm. Fish and Fisheries, 1878, pt. 0, p, 347, pi. v. %«♦ 27-29. 

t 1 may record hero another species taken at the same time in company 
with Pteuroaonium ruhicundum , belonging to the same family and also 
new to the British fauna, Parammna bilobata , G. 0. Sars. 
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The genus Leptaepidia, Bate and Wostw., is, I think, 
unquestionably a synonym of Pleurogonium . 

54. Macrostylin spinifer, G. 0. Sars. 

Mnrmstylis spinifer^ (J. O. Sara, “Om Anom (Iruppe af lnopodor,” 
Vidimsli.-Selsk. Forhand. 1803, r>. 15 fseparate copy). 

Vana *iori(/iremis\ Meinurt, V id* malt. Udbvtte 1 1 I mobs’ Togter, 111. 
Crustacea Malacostraca, 181K), p. 195, pi. u. figs. 03 73. 

Two or three specimens of this curious little species in 
40-70 fathoms, Itodberg, I also have received specimens 
from Denmark (Copenhagen Museum ns u Vana longiremis ”). 

55. htchnosoma lispinosum , U. 0. Sars. 

Jm'hnmoma bispinosum, (t (). Sara, ]W«t. om en i Somm. 1805 fore- 
tagen Zool. ltoiseved Kjst.af Ohrislianias ng Ohrialutnsauds Stifter, 
1860, p. 34. 

Three specimens from the greatest depths at Rod berg. 
Also in my collection from Chiistiauiu Fiord, given me by 
G. O. Sars, who has also procured it at Lofoten and in the 
llardanger Fiord. 

56. Eugerda tenuimema, G. O. Sars. 

Dmnosoma temumnnnm, (1. O. Sars, llrret. om on i Somm J 805 
foretugeu Zool. Hoist) veil Kyst. af Obristiamas og Clmstiunsnmls 
Stiftnr, 1800, p. 33. 

JRugcrda ylobicrps, Moinert, Vidonsk. Udbvtto 4 Hawks* Togtor, HI. 
Oriwtactm Malueofttiaca, 1890, p. 194, pi. ii. tigs. 53-02. 

Rodberg, 70-200 fathoms. 

I have been able to compare my specimens wilh types of 
Eugerda g I obi cep ft r*$©$red from the Copenhagen Museum. 
There seems sufficient grounds for removing bvnrs’s species 
from the germs Desmosomn, on account of the mandibles 
bciug destitute of a palp, the filiform character of the first 
feet, and the biramose caudal appendages. 

57. Murmopsitf typica , M. Sars. 

Mmnopm tyvira, M. Sars, tteiot. om on i Somm. 1859 Zonl. lloiae ved 
KySten af ltimwfalg Amt. 1H00, p. 10. 

Munnopm tytrira, M. Mars, 44 1N V , af en ny Sttogt og Art af lnopodor.” 

Vidensk.-Stdsk. Forhand. 1800, p. 84. 

Muntiopsts typica, M. Sara, Uidrag til Kuuds. om Ohmtianiflfj. Fauna, 
18(58, p. 70, pis. vi., vii. 

Mmnopsis typica, H. J. Hansen, Dijmphnn-Togtets zool .-but. Udbytie, 
1867, p. ltMt, pi. xi. fig*. '2-2 e. 

M*mopm tmrica, H. J. Haushu, Ovcrsigt over det vestlipe Grunlands 
Fauna aC Mulnko#. HafHkrebsdyr, 1887, p. li)5 (no description). 

Ann. <Ss Mag. N. Hist. Ser. 0. Vol, xiii. 19 
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Rtfdborg, 250-300 fathoms. I also have it from Varanger 
Fiord, East Fimnark, 150 fathoms (^4. M, N.) ; off Haro 
[aland, Disco, Greenland, 85 fathoms ( c Vahrou<i } * 1875); 
Faroe Channel, 540 fathoms {'Knight Errant Stat. 8) ; Faroc 
Channel, G40 fathoms (' Tritonf Stat. 8); West Greenland 
(J*rof. d'Arcy Thompson). 

58. Ut/arachna hirticcps , G. O. Bars. 

Ilyarachna hirticep$ y U. O. Bars, <f Nve Dylxh nmlwrust tc^r ft a 
Lofoten,” Vidontek.-8clsk. Forhand. IsOi), p, 28 (wpanitt* copy). 

Riidberg, 250-300 fathoms. 

In this species the leading character is u Begtnentormn 
tlioracicorum 4 priorum margines antcriores in cristas sub- 
tiliter crenulatas elevati.” Among the specimens occurring 
at Rod berg are some in which this cremation is almost wholly 
absent. 1 have also taken this species in the Varanger Fiord, 
East Finmark, and have one of the original specimens pro¬ 
cured by the deseriber at the Lofoten Islands. 

59. Eurycope cornuto , G. O. Bars. 

Eurycope cornuta , O. (). San, <4 ()in on Anomal firappe af Iaopodar,’’ 
Vidensk.-Sulak. Forhatul. 18*53, p. r> (^partite copy). 

Eodberg, 250-300 fathoms. Also Christiania Fiord ((?. O . 

Sam, tn Mus. Nor.). 

60. Eurycope producta , G. O. Sars. 

Eurycope producta , ( 1 . O. Sars, Ikuvt. Somm. 18(m Zool U«dw ved 
hysterno af Christian ias og CIirisfiaTismids Htiffor, 1800, p. 82. 

Antennules having the basal joint broad and produced on 
each side into triangular lobes, which embrace the second 
joint between them ; the inner of these lobos very long and 
reaching forward to the length of the fourth joint; rostrum 
having the base equal in breadth to about one fourth of that 
of the cephalic segment, deeply concave and bent downwards 
at the extremity, which is ernarginatc in the centre, rounded 
on each side, and bearing ou the outer margin 6 to 8 tooth¬ 
like serrations; the rostrum is subcrjual in length to the 
long triangular lobe of the first joint of the antennules. The 
three anterior segments of the posterior portion of the body 
aie distinctly separate and articulated, and arc slightly grooved 
in the central dorsal line. Length of antenna? about 2^ that 
of the body ; length of latter 3 niilliin., of former 8 raillim* 
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There arc two species with which E. produeta might be 
confounded; from JE.furcata and E, latirostris the distinctly 
separated segments which precede the last will at once distin¬ 
guish it, as well as the character of the basal joint of the 
antcunnles and the exact structure of the rostrum. 

Itodbcrg, on the precipices among Alcyonarians, in about 
150 fathoms. 

Sara described the species from a single specimen, which 
was scarcely more than half the length of those found by mo; 
arid as in that description there is no allusion made to the 
structure of the antctinules, 1 should have failed to recognize 
the species had it not been that 1 had the advantage of 
direct comparison with specimens kindly giveu me by 
Frof. G. 0. Sars, and obtained by him in West Norway. 

[To bo continued.] 


EXPLANATION OF PLATE XII. 

FigA. By 1 /utctirin simplicirost ris, CL O, Sara. Dorsal view of anterior 
portion of carapace, enlarged. 

Fig. 2. Cryptochcles pygmean, G. O. Sara. Enlarged about three diameters. 
Fig. 8 . Ditto. 1lustrum. 

Fig. 4. Ditto. Outer mnxilliped. 

Fiy. 0. Ditto. First foot. 

Fig. 0. Campylaxpi > horrida, 0. O. Sars, <j> . Enlarged. 

Fuj. 7. Ditto. Duml view of carapace. 

Mg. 8. Campytaspis perrurow, 0.0. Sure, . Enlarged. 

Mg. 9. Campy impis cost at a, 0.0. Sara, rf. Enlarg'd. 


XXX ,—Afew Coleoptera from the Australian Region . 

By Ciias. O. Watejmousje. 

lucaaid®. 

Enrytrachelus Wickhami, sp. n. 

Niger, sat nitidus: mandibulis porreolis porparum curvatis, oou- 
vexis, ante apieern dente valido armatis, modio dentieulatin; 
capita magtio, subtilitor granulate, pone oculos bituborculato 
rugoso ; thorace lato, lntoribus loviter amiatis. 

Jxjng. (mandib. incl.) 25 lin. 

llah . Queensland. 

Formerly I regarded this as a variety of E. arfnkianus, 

19 * 
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Lansb. I am now, however, convinced that it is a distinct 
species. It is relatively rather narrower; the mandibles are 
convex, t. e. the ridge which bears the teeth is not dorsal as 
in arfakianu*) but internal in the ordinary way; the largo 
subapical tooth is more removed from the apex, and there arc 
three or four small teeth rather behind the middle. The 
head has the same peculiar notch behind the eye, leaving two 
small tubeicles, but the surface round the eye is merely 
lugose instead of being wrinkled. The thorax is more 
convex, more obliquely narrowed posteriorly, with the sides, 
especially anteriorly, distinctly arcuate. The mentuiu is more 
broadly truncate anfceiiorly. 

In describing E . arfiikianus , M. Lansbergc has not, T 
think, laid stress enough on the differences m the mandibles 
in specimens of this species. In Odontohilm y dimorphism is 
common, but I do not remember any quite similar case in the 
Dorcini. 

In R arfakianus , var. maximm } the mandibles arc rather 
straight, simple, except a large tooth near the apex. 

In the var. minor the mandibles have a large subbasal 
tooth, and besides the subapical one there are one or two 
smaller teeth between the large teeth. 

This appears to me to be a distinct case of dimorphism, 
and not a question ot large and small examples. The 
Museum specimens measure;— 

Var. tnaxnnus ; 18 to 26 lines (rnandib. inch). 

Var. minor : 19 to 24 lineB (rnandib. incl.). 

These would correspond to what Dr. Leuthner calls telo- 
dont and amphiodont forms. 

Cetoniidae. 

Pwcilopharis femoral a y sp. n. 

Oblonga, dopressa, nitidissima, cyauoo-viridis: capita subtiliter 
punctulato, fronte punctis nonnullis spares; thoraee Iwvi, latora 
versus punctis nonnullis sparsis; clytris lmvibus, lineifl tribus 
punctorum vix conspicuis, laterihus pone medium transvorsim 
striatis; pedibus obscure rubro-purpureis, feinoribus obscure 
rubris. 

Long. 10 lin. 

Sal . Doreh (New Guinea). 

Besides the difference in colour, this differs from P. Whitei 
in being rather narrower, the head is much more finely punc¬ 
tured, with only a few larger punctures on the foreheaef. The 
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thorax has only a few lunate punctures towards the sides. 
The elytra have only three not very distinct lines of punctures 
at the base, not extending beyond the middle ; at the apical 
margin are the usual transverse striolce. The transverse 
striolaj of the pygidium are finer and closer. The femora are 
dull red, the tibiae and tarsi obscure reddish purple. 

Buprestid®. 

Belionota Saunders iV, sp. n. 

yEuoft, elytris purpureo-amcia: Rental lo subtillissime punetulato ; 
eorpore subtus Unto auroo-viridi, ad lutera brunneo-amoo, hie et 
illio cuproo tincto, aegmonto apicali cyaneo. 

Long. 9j lin. 

Bab . N. Australia, Cape York. 

This species is very like B, fall ados a in general form 
(oven narrower than that species usually is), but is easily 
distinguished by the extremely finely punctured scutellum 
and different coloration. The thorax has the punctuation 
very fine, rather closer than in B. fallaciosa , with less 
smooth space in the middle of the base. The elytra are 
bronze, obscurely tinted with brownish purple, with a steel- 
blue shade at the apex. The body beneath is very bright 
golden green, brownish ameous at the sides; the segments 
are bordered w ith dark steel-blue, and the greater part of the 

a deal segment is of the same colour; in some examples the 
ue colour ascends somewhat in the median channel. 

Belionota Woodfordi , sp. n. 

Nigro-ccnoa : thoraco ignco-cuprea, medio purpureo suffuso; seu- 
tollo purpuraaconU, subtiliter punotulato; eorpore subtus aureo- 
viridi, ad latera cyanoo purpurascenti. 

Long. 11-12} lin. 

JJub. Fauro I., Solomon Islauds (C . M . Woodford , Esq .). 
This is very close to B, prasina , but is, 1 think, sufficiently 
different in its coloration to merit a distinctive name. 

Cleridffl. 

Natalis. 

Many species of this genus have been described from time 
to time, most authors comparing their sfmeies with " N.porm 
catus, Fabr.” What these authors consider 2 >oroatus 9 F. to 
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be it is difficult to determine. Fabricius gives the locality as 
Van Diemen’s Land; and the specimens in this Museum are 
all so marked except one labelled New Holland, which, 
generally means West Australia. It is the longest, narrowest 
species known to me, with the disk of the thorax closely and 
finely punctured. It is not unlikely this is N. cribrioollis of 
Spinola's Monograph ; certainly his N. porcatus is not the 
Fabrician species. The Itev. T. Blackburn has given a 
synopsis of the species of the genus (Tr. Roy. 8oc. of 
H. Austr. xiii. 1890, p 120), and the one he refers to 
N. porcatus is evidently not the Fabrician species, as he 
places it in the section " Disc of the prothorax not dowdy and 
evenly punctured.” The specimens named N. porcatus in 
White’s Catalogue are probably porcatus of Spinola (the type 
was not then in the Museum), and I am inclined to think 
they arc the N. Marstersii, Casteln., but it all depeuds on 
what this author considered the Fabrician species. 

Natalis Blackburni , sp. n. 

Picca: capita oroberriino subtiliter punctate, puuctis uonmdlis 

majoribus mixtis; thorace disco subtiliter obsolete punctulato, 

lateribus sat rugulosis ; elytris post ice modice dilal atis, cost alls, 

costis aJtemis pone medium evunescentibus. 

Long. 12, lat. elytr. 3| lb. 

Hub. Swan River. 

The head is closely and rather finely punctured, with a 
few much larger punctures interspersed. The antenna* are 
long, the apical joint elongate-ovate, moderately narrowed at 
the apex, tne tenth joint as broad as long, the ninth scarcely 
as broad as long, very obliquely nan owed towards the base. 
The thorax is as long as broad, not very much flattened on 
the disk, a little broader at the widest part than in front, the 
disk very finely, rather closely, but indistinctly punctured; 
the Bides rugulosc, but not strongly as in many of the species. 
The elytra have the punctures large and transverse at the 
base, gradually diminishing in size posteriorly, being com¬ 
paratively fine at the apex; the costas arc narrow and equal 
at the base, the alternate ones disappearing rather before the 
middle, leaving the others separatee! by dull flat spaces. The 
intermediate tibia* are curved. The abdomen has a finely 
punctured patch in the middle of the second, third, and fourth 
segments, clothed with golden pubescence, the patch on the 
lourth segment a little broader than long. Posterior tarsi very 
long. 
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The upper surface of the insect is finely pilose, with some 
erect hairs scattered over the surface. 

Natalis lata , sp. n. 

Lata, deprossa, ferrugineo-picoa: capita conf<*rtim subfcilifcor 
punctulato, punctis majorilms crebro mixtis, fronte rugulosa; 
thoraeo medio dcprcsfto, poroo sublilitor punctulato, latoribu# 
fort iter veimiculosis ; elytiis brovioribus, post ice t nod ice dilntatis, 
bairi crohso caneellato-punctatis, post medium Hiibtilius punotu- 
latih, coht.itis, costis *1% fi A , et b* solum apico attingentibus. 

Long. 11, lat. eljtr. $1 tin. 

Jlab. Movetou Bay (Digghs). 

This is a comparatively short broad species. The head is 
finely punctured, but the large punctures arc also very 
numerous and moderately close together; the upper part, 
especially above the eyes, is rugulose. The antenmu are 
long, the apical joint is oblong-ovate in general outline, but 
is doubly angular on each side; the tenth joint is a trifle 
broader than long, not veiy much narrowed at the base, the 
ninth joint is similar but a little longer. The thorax is as 
broad as long, distinctly broader at the widest part than in 
front; the disk is impressed, with very fine scattered punc¬ 
tures, with larger punctures here and there; the sides very 
strongly vermieulate. The elytra are short as compared with 
most species; at the base the punctures are very large and 
square, changing very abruptly just beyond the middle to 
rounder and smaller punctures, which become very small at 
the apex ; the costm arc very narrow at the base, eaual, but 
beyond the middle the first, second, thud, fifth, and seventh 
disappear ; the apex of the elytra is of a lighter brown colour. 
The intermediate tibiie are rather short and nearly straight. 
The posterior tarsi are very short. The abdomen has the 
middle portion of the second and third segments densely and 
finely punctured, with a band of golden pubescence, more 
particularly along the posterior margin. 

I cannot reconcile either of those species with any described 
by Mr. Blackburn. 


Natalis hr vis ) sp. n. 

Fusca, nitidtt, pubo broviBsitna aordido {lava obsolete marmorata: 
thoraoe medio subtilissime pnreo punctulato, lateribus late 
fortitcr vermiculatis; elytria latera versus sublilitor striato- 
punctatis, postieo costis vix olovatis notatis. 

Long. 22, lat. cljtr. Gj lilt. 

ifab. New Guinea. 
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In form this species presents nothing unusual, but its largo 
size and smooth elytra at once distinguish it from all the 
described species. The antennae are very long, the apical 
joint is elongate-ovate, obliquely truncate at the apex; the 
tenth joint is a little longer than broad, much narrowed at 
the base; the ninth joint is about one third longer than 
broad, obliquely narrowocl to the base. The head is finely 
punctured, but with large punctures intermixed. The thorax 
is about as broad as long, obliquely narrowed in from, 
shining, deeply impressed in the middle; extremely delicately 
and not very closely punctured; the sides strongly vermicu- 
lose; the rugosity extending considerably on to the disk. 
The elytra arc extremely finely and elosciy punctured where 
there is the fine pubescence, but there arc bare smooth spots 
at intervals; the lines of punctures are only distinct at the 
sides, and the punctures arc small; each elytron has three 
not very conspicuous cosfm, the first commencing behind the 
middle, tiie next a little longer, the third almost entire, 
commencing below the shoulder. The intermediate tibia} are 
slightly curved. The abdomen is shining and finely punc¬ 
tured; the third segment has a very small inconspicuous 
pubescent patch in the middle. 


XXXI .—On the Characters of a new Genus and Six new 
Species of Longiwrn Coleoptcra from New Guinea. By 
C. J. Gahan, M.A. 


PrionidaB. 

Osphryon hirticolli$ ) sp. n. 

Nigro-fuscus; capita Ihoruceque supra subtusque sat dense fulvo- 
villosis; prothorace utrinqu© trispxnoAo; elytris dense punetu- 
latis, sordid© flavo-testaceis, sutura et margin© oxtorioro angustis- 
simepioeis, apicibus utrisquo bidentatis j ant minis totis mgro-iusou, 
( d) oorpore longitudine fere cequalibus, (9) medium olytrorum 
paullo suporuntibus; segment© quinto abdominis () fortiter, 
( 9) leviter omarginato. 

Long., 6 87-40, $ GO mm. 

Ilab. Doreh and Arfak. 

Bark brown. Elytra yellowish testaceous, but in places 
exhibiting a darker tint; along the suture and the outer 
margin very narrowly pieequs. Prothorax with three distinct 
spines on each side, oi which the posterior is longest (on one 
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side of one male specimen there is an additional small spine, 
between the anterior and postmedian spine, in a position 
corresponding to that occupied by the second of tuc four 
spines in Osphryon a Justus, Puse,). The head and thorax 
are clothed both above and below with a rather dense tawny 
brown pubescence, which is longer on the underside, espe¬ 
cially on the hind breast. The scutellum is dark brown. 
The elytra are rather thickly punctulate, and in places, 
especially towards the base in the female, arc rather strongly 
coriaceous or subrugose; at the apex each is rounded exter¬ 
nally, but towards the suture is truncate, with a distinct tooth 
or small spine at each angle of the truncature. The fifth 
ventral segment of the male abdomen is rather strongly 
emarginate behind, and part of the sixth segment projects 
beyond it. In the iemale the fifth segment is also eniar- 
ginate, but not so strongly as m the male. 

This species difteia horn (J . a (Justus, Vase., in some minor 
structural characters, such as having only three spines on 
each side of the piothorax and in having two small spines at 
the apex of each elytron; but in general form ami in the 
sculpture and relative proportions of the joints ot the antennae 
theic is such close agreement as to justify me in considering 
the two species congeneric. The genus was placed by Pascoe 
amongst the Derobraehides, and, in my view, rightly so. 
Lansberge, in his list of Malayan Priomum, ranks it with the 
Closterides. The two groups have, however, closer affinities 
than Lacordairo’s arrangement seems to suggest. 


Osphryon Forbesi ) sp. n. 

cJ. Fusous, supra opueus; prothoraco antiee postieequo pilis fulvis 
fiiubriato, lateroliter utrinque quadrispiuoso, supra minuto 
spnrsoquc gronulato et bituberculato, tuberculin baud lortitcr 
cdovatifl, ohtusis, crebre subretieulatim puuctutis; otytris opaeis, 
mimitissimo sat sparsoque granulatis, utrisque ad apioem biden- 
tatis ; antennis quarn corpore paullo longionbus, aiUculia 1°, 2°, 
et tertii b&si fortiter deuseque puuctutis, ceteris minulisaimo 
porosis et opacis, articulis a tertio ud dccimum upico oxtus den- 
tatis et intus subspinoso-productis. 

Long. 48 mm. 

JJab. New Guinea (H . 0 . Forbes ). 

Dark brown, almost entirely dull aud opaque above. The 
head with a sparse fulvous pubescence. The prothorax is 
fringed anteriorly and at the base with fulvous hairs; the 
two anterior spines at each side are connate at their base, and 
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so likewise arc the two posterior spines ; the disk bears two 
feebly raised humps which arc strongly and closely punctured. 
The elytra are devoid of pubescence, but under the lens arc 
seen to bear numerous minute granules which seem to corre¬ 
spond to the sotigerous punctures of 0. admtus , Pasc. The 
underside of the thorax has a fulvous pubescence. The 
abdomen is glossy, sparsely punctured and almostimpubescent; 
the fifth ventral segment of the male is feebly emarginate 
(almost truncate) behind. The antennas arc slightly longer 
than the body; the first two joints and the base of the third 
arc thickly and strongly punctured; the third (except at 
the base) and the remaining joints are very minutely and 
closely punctulate and opaque ; some feeble or ob,so lately 
raised lines are to be seen on nearly all those joints ; each 
joint from the third to the tenth is acutely angular or toothed 
on the outer side at the apex, and is produced into a distinct 
dentate or spinous process on the inner side. These cha¬ 
racters of the antenna) would almost justify the separation of 
this species into a distinct genus; but in other respects 
it agrees very well witli the remaining two species of 
Oephryon. 


Cnathonyx, gen. nov. 

c?. ('spite lalo, magno; oculis supra distantibns ; mamlibuli* sat 
imignis, vuldo curvatis, spalium transverse elliptieum ciroura- 
seribentibuB, a basi ad a pi com gradatim aouminatis. Antonnis 
medium elytrorum attingontibuB, articulo primo brovi, crosso, 
tertio primo longitudino tequali, quarto quam tertio paullo 
broviore, quintoad undoeimum longitndine gradatim orcscentibus. 
l’rothoraco transvcruo, quam eapite \ix latiore* margiuo lutorali 
medio vix conspicuu, autioe pontieequo sat distincta efc dentate. 
Elytris parallels, apieibus rotimdntis. Frosterno dense punctato, 
proceasu intorcoxali piano. Epistcrnis motathoracis posticc late 
truncutis. Tibiis imticis modiisque spinosis, femoribus omnibus 
subtus denticulatis. Segmontis 1° ad 4 um abdominis utnnquo 
profunde foveatis; segmento 5° apic<? subrotundatis. 

This genus is especially characterized by the strongly 
curved mandibles, destitute of teeth, Bitnple at tip, and 
enclosing a tvansverscly elliptical space, and by the large 
deep fovea on each side of each of the first four abdominal 
segments in the male. The presence of spines on the tibiae 
and of similar but much smaller spines on the underside of 
the distal halves of the femora leads me to provisionally place 
it in the group of the liemphunidcs, though 1 believe that less 
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importance should be attached to this character than is given 

to it in Laeordaive’s system. 

Gnatkonyx piceiptnnis, ap. n. 

Niger; olytria piceo-fuacis, capito grot-mo confertimque punctate, 
ompile minute granulate ; prouoto rude subreticulatim punctata, 
area raodiana subcordata sparbim punctata, nitida ; aontollo nifido, 
impunctato, postioo rotunda! u ; elytris eoriaeeis ; prwtcrno deuso 
punctilio; pedibus uigro-tuhoin, Hparsirn punctatm; articulo primo 
luitennarum dense punctate, tertio ad deeimuin sparse punctutis 
et sublu a btriguso-opacia, unduciuio ornniuu at ngoso-opaco. 

Long. 58, lat. 11) mm. 

Hub. Dor eh. 


Analophin niyer, sp. n. 

<J. Niger; capitis fronle fort iter minus dense punctata, medio 
longitudinalitor snJrata, occipite dense confluentor puuctuto, 
interatitiw granuliformis; disco pronoti nigro-polito, sparse punc¬ 
tate, medio brevitor sulcato et versus basin utrinquo fovoolato, 
luturibuH snbma’qualibua, fort iter densiusque punotatis, ot ad 
ungulos anticos confertissime sod minus tort iter punotatis; pro¬ 
nto! no opaeo, contort iaftimo punctilio; elytris nigris nilidis, sat 
douse punotntis et subeorineeis, versus basin lcviorihus sparsiusquo 
punotatis, apioibim rntundutis; peetoro dense ful\o-villoao; abdo- 
mine podibusque fusco-cast antis, nitidis, sparse punetatis. 

Long. 28-30 mm. 

IIah. Mount Arfak. 

Head broad, with the eyes widely separated alnm*; from 
the narrow transverse excavation at the base a very distinct 
median groove passes upwards for a short distance on the 
front, and is thence continued backwards as a narrower and 
less distinct impression. The punctures are less thickly 
placed on the front of the head, but are closely crowded and 
confluent on the sides and hinder part, so that the interspaces 
appear as small shining granules, The pronotum is slightly 
etnarginato in front; its lateral edges are but slightly promt* 
nent as feeble carinm, which arc strongly deflexed towards 
the middle of their length; the central area of the disk is 
very glossy and but sparsely punctured, and bears a short 
median groove and two foveaa placed posteriorly one on each 
side | towards the sides the pronotum is somewhat uneven 
and is strongly and rather thickly punctured, while close to 
the anterior augles it is very closely but less strongly punc¬ 
tured, as is the whole surface of the prosternuui. The elytra 
arc rather thickly punctured and slightly coriaceous, except 
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towards the base, whore they are smoother and more sparsely 

I mncturcd ; each bears three very feebly raised and indistinct 
ines. 

Thi* species is smaller and narrower than A . parallelua , 
Watevli., from which it may be easily distinguished by its 
colour, by the difference in the punctuation of the lateral 
parts of the pronotum, and the greater deflexion of the lateral 
ridge towards the outer angle of the anterior acetabulum, 

Lamiidae. 

Ilaplohammus longipennis , sp. n. 

Nigro-fuscus, pubc grisea sat dense obteotua, capitis fronto vertieoquo 
sparse punetatis; prothorueis dorso subijicequali, medio sat dense 
punctato; elytris olongatis, dense punetatis, postice anguatatw, 
apicibus late truncatis, extus valde spmosis. 

Long. 27-3G mm. 

If ah . Mount Arfak. 

Dark brown, with a short close greyish pubescence. Head 
distinctly but rather sparsely punctured in front, and with a 
few sparsely scattered punctures on the uppersidc. Pro¬ 
thorax slightly uneven above, rather thickly punctured in the 
middle. Scutcllum with a fulvous pubescence. Elytra 
elongated, thickly punctured, narrowing gradually behind, 
and each at the apex broadly truncate, with a strong spine at 
the outer angle. Antemise in the male more than twice the 
length of the body, the scape rather strongly thickened 
towards the apex, where the cicatrice has a prominent rirn on 
the anterior side, but no limiting edge on the posterior side ; 
the third joint is twioe as long as tho first, the fourth shorter 
than the third. 

Potemnemus tuberifer , sp. n. 

Nigro-fuscus, pubc brevi fulvo-brunnea obtectus; antennis basi 
pedibusquo punctis nigria glabria dense maeulatis; prothoraejs 
dorso baud tuberculato, linea mcdio-lougitudinali fulva, et ad 
medium maoulam glabram circumscribonto; elytris dorso plan is, 
postice sat valde dediyis, utrisque ad basin tubero magno rotunda 
dense nigro-granulato, instructs; lateribus verticalibus utrisque 
supra carinatis ot spinoso-gran ulatis, apicibus oblique truncatis, 
extus spinosis, intus dentatis. 

Long. 36 mm. 

Bab. Mount Arfak. 

This species may be easily distinguished from those of this 
genus hitherto described by the presence of a large rounded 
hump, thickly studded with black shining granules* at the 
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base of each elytron. It also departs somewhat from the 
characters of the more typical members of the genus in 
having the disk of the prothorax smooth; but in almost all 
its remaining characters, especially in the form of the elytra 
and the distribution of the spinous tubercles on the sides and 
disk of the elytra (the basal hump excepted), it has the closest 
relation with P. scabrosus } Oliv. 


XXXII.— Diagnosis of a new Pteropus from the Admiralty 
Islands. By Oldfield Thomas. 

Pteropus admiralilatum f sp. n. 

Most closely allied to Pi. hypomelanus , Temm., but distin¬ 
guished by its smaller size, much smaller ears, uniformly 
coloured chest and abdomen, and woollier fur; crown pale grey 
(“ olive grey” of Ridgway*) ; nape fulvous (“ cinnamon ”)'; 
back brown (“ Prout’s brown ”), mixed with whitish. Below, 
the neck shows an indistinct fulvous collar; but all the rest 
of the under surface, the chin, throat, abdomen, and the sides 
of body are a uniform brown (between u sepia” and u clove- 
brown ”), thickly mixed with silvery white or yellowish hairs. 
In Pu hypomelanus the centre of the abdomen is always 
lighter than the sides of the body. 

Skull and teeth as in Pt. hypomelanus , except for their 
smaller size. 

Dimensions of the type (4cin B.M. 80. U. 24. 4) :— 

Head and body (c.) 180 milliro.; forearm 121 (==4*75 in.); 
ear 17*5. 

The ear of a spirit-specimen measures 19 millim. (from 
notch); and the forearms of the three other specimens in the 
collection are 126, 120, and 118 respectively m length. 

Hab . Admiralty Islands. Coll. ILM.fc?. Challenger.* 

Four specimens of this species were obtained in March 
1875. 

* 4 Nomenclature of Colours,’ 1880, The extreme difficulty of matching 
the uniform colours of a colour-plate and the grizzled and broken colours 
of an animal are so great that those determinations must In 4 looked upon 
aj» merely approximate; but it would nevertheless lx* of great help to 
other workers if all desertbers would use some such standard of colours 
as is provided by llidgwny’s valuable work. 
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January 10, lSi)4.—W. H. Hndleston, Esq., M.A., F.R.S., 
President, in the Chair. 

The following communication was road: — 

4 On the Rhmtio and some Liassic Ostracoda of Britain.’ By 
Prof. T. Ruport Jones, F.R.8., F.G.8. 

In this paper the published observations on the oemrronoo of 
these Micro/,oa in the Rheetie and Lower Li.issic strata of England, 
chiefly in Gloucestershire and Somerset, by the liev. P. B. Brodie, 
H. E. Strickland. 0. Moore, and others, are first of all rocorded; 
and the various notices ot tho so-called ‘ Cyprix liaxma ’ in various 
palaeontological workB are considered. Numerous specimens sub¬ 
mitted by the Rev. P. B. Brodie, the Rev. II. II. Win wood, and 
Mr. E. Wilson, and some few examined m the Geological Society’s 
collection, have been studied, with the result of determining, it is 
hoped satisfactorily, the characters and alliances of Danmnuhi 
Uassica (Brodie) and of six or seven other species found in the 
same and the associated series of strata. The Darwinula r/lohnsa 
(Duff), from Linksfteld, Mora}shire, is also critically re-examined 
as one of this interesting scries of Kinetic Ostracoda. The other 
species belong for the most part to Cytheridm; thus most of them 
probably lived in brackish or estuarine waters, 

January 24,1854.—W. H. Hudloston, Esq., M.A., F.R.S., 
President, in the Chair. 

The following communications were read:— 

i ‘The Ossiferous Fissures in the Valley of the Sliode, near 
Ightham, Kent.’ By W. J. Lewis Abbott, Esq., F.G.R. 

The fissures occur in a promontory of Kentish Rag between two 
tributaries of the Kliode. There are four fissures in this promontory, 
striking at right angles to the valley. Details of the physiography 
of the area in which the fissures occur are given in the paper. 
Three of the fissures have obviously been in contact with the 
surface, and from these the bones appear to have been dissolved out. 
The fourth does not roach the top of the Rag, and further is sealed 
by an aragonite-lined chamber with stalactitic floor and ceiling. 
This fissure is from 2 to 6 feet wide and about 80 feet deep, and is 
filled with a heterogeneous collection such os constitutes the flotsam 
and jot sum of streams, along w ith materials derived from tho rock 
in which the fissures occur. Several thousund bones were found, 
also 12 species of aquatic and land shells, an entomostracan, Ohara 
and other vegetable remains have boon procured. 

The Author gives reason* for concluding that tho fissures have 
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never been reoponed since they wore first closed by the materials 
introduced info thorn by the river, and that all the contained fossils 
belong to one and the same geological period. lie points to the 
discovery of species not before found in Pleistocene beds as only a 
repetition of what has occurred in other sections he has worked, 
and remarks also that the increase of species is corroborative of a 
suggestion of Mr. C. Boid that, the more wo discover of tlio smaller 
creatures of this and the procoding ago, the more they approximate to 
those of our own times. Even if wo wore to exclude from the lists 
all the species not previously found fossil elsewhere, we still have 
an extensho assemblage of the older Pleistocene forms, which 
must have lived during the filling of the fissures, and this there¬ 
fore fixes the tilling operation as having occurred in Pleistocene 
times. 

2. ‘The Vertebrate Fauna collected by Mr. Lewis Abbott from 
the Fiasuro noar Igbtham, Kent. 1 By E. T. Nowton, Esq., F.B.N., 

The* vertebrate remain** collected by Mr. Lowm Abbott are 
passed in review, and as far as possible specifically identified: they 
represent mammals, birds, reptiles, and amphibians; but no fishes 
have been found. In all, different forms have boon recognized ; 
B or perhaps 4 are extinct; 11 arc extinct in Britain, but are still 
living elsewhere; 21 are living in Britain, hut are known to be 
Pleistocene or Forest-bod forms ; and 12 aie species now living in 
Britain which have not hitherto been recognized in Pleistocene or 
older deposits. 

Among the more important species found in this fissure, but 
extinct in Britain, may bo noticed, besides FAephas pnmiymins % 
lihiiweeros antiquitath , and ffymtu, the Untus Urdus, Cants lar/apus , 
Myoth’s torquutas , AlyoAes Inn a nut, Mir rotas greyalis, Al. raiticeps, 
Latjomys pustllus, Sperm ophtl us, and Cervus tarandvs. The name 
of Mtt stein robvsta is proposed for some limb-bones intermedia to 
between the Polecat and Marion, and the remains of an extremely 
email Weasel are noticed as a variety of Mnstela vat (juris. Although 
the large number of living spocios gives a recent aspect to this scries 
of remains, the evidence, it is believed, points rather to their being 
all of Pleistocene ago, and most nearly allied to the fauna of British 
caves. 


MISCE LL AJN EOF 8. 

On the Ent bryology of the Curntma. 

By P. BvTseiLlsfsia, of the University of Odessa, 

Tut, segmentation of the ova in Ij&inoe mnotlva, Sowin., is of 
the eentro-leciihal typo. AU the segmentation-nuclei, which in the 
otmtro of tin* ovum are surrounded by radiating aggregations of 
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protoplasm, travel towards the surface, and a uniform blastoderm is 
finally constituted *. 

Tho rudiment of the future germinal streak now becomes recog¬ 
nizable on the ventral surface of the ovum in the shape of a thick¬ 
ening of the blastoderm, and throe separate thickenings may be 
remarked in tho extent of this rudiment; those are the paired 
anterior optic lobes and an unpaired postcrioi thickening, which 
gives rise by the process of multiplication to u large number of ceils 
(meso-endodorm). This internal mass of cells becomes further 
differentiated into three rudiments ;> -(1) The yolk-cells, which 
migrate into tho yolk, (2) the endoderm- and (ii) tho mesoderm- 
cells. 

The proctodaeum is formed earlier than the rudiment of tho 
fitomodfeum und has the appearance of a very long tube. Both of 
those structures originate as invaginations of tho ectoderm. The 
mid-gut is built up from the cell-material of the endoderm. As 
the colls of the endoderm multiply they arrange themselves so as to 
form an epithelium. The liver develops very early on the ventral 
surface of the endodermal furrow, and forms in tho antorior portion 
of the latter two lateral tubes, which are composed of largo cells. 
These rudiments are paired and present the appearance of folds, 
which aro open upon tho dorsal side; their edges grow together, 
and two hepatic sacs are formod from them, each of which becomes 
divided into two secondary hepatic sacs in consequence of a longi¬ 
tudinal invagination. 

Tho entire central nervous system originates as a thickening of 
the ectoderm at iho period of the formation of the anterior appen¬ 
dages. In the early stages it fakes the shape of pairod ectodermal 
thickenings; these gradually coalesce arid givo rise to au unpaired 
cord, from which tho 18-19 ganglia arc subsequently formed. 

The unpaired ejo develops from two separate thickening# of the 
hypodernus of tho foremost optic lobes, and undergoes a complicated 
metamorphosis. 

The earliest rudimonl of the heart takes the shape of a compact 
collect ion of mesoderm-cells on the dorsal side, in which the cavity 
subsequently appears. 

Tho genital organs also develop at tho same time; these appear as 
a paired mesodermal rudiment situated abovo the intestinal canal. 

Tho dorsal organ arises very early on the dorsal side as an oval 
aggregation of ectoderm-cells; it persists tor a long time, and 
disappears after all the organs of tho animal aro formod. 

A complete memoir of mine upon tho embryology of tho Curaaceu, 
accompanied by three plates, will be published in the * Mdmoires do 
la Sooidtd dos Naturalist os do la Nouvelle-Itussie h Odessa.’— Zoolo- 
(fischcr Anzeiyer, xvi, Jahrg., no. 430, October 2, 1893, pp. 38G, 387. 

* I observed this in Pat apodopm cornuta and Qtbia litvruHs. 
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XXXIII .—A Contribution to the Osteology of the Head of 
Ilatteria*. By Friedrich Siebenroc’k, Assistant in the 
Imperial and Royal Natural History Museum in Vienna. 

[Plate XIV.] 

The present memoir contains a precise description of the 
intcrorbital septum, the anterior cartilagino-membranous 
cranial wall, and of the paroccipital, which is present in 
Ilatteria alone among Saurians. 

In addition to this there follows a detailed account of the 
several cranial bones, especially with reference to the bony 
auditory structures contained within them. These are distin¬ 
guished by the presence of the fossa cochlearis of the basi- 
occipital, the junction of the orificium ampullae canalis semi- 
circularis frontalis and the orificinm canalis semicircularis 
horizontalis in the posterior ampullary chamber of the 
paroccipital, the absence of the foramen nervi acustici, ramus 
cochlearis, the absence of the foiamen canalis Vidiani anterius 
in the fossa hypophyseos, and by the remarkable structure of 
the superior margins of the paroccipital and of the oto- 
sphenoid. 

Finally, it will be shown that the parietal is paired even 

• Translated from the 4 Siteungsbeiichten der katserl. Akademie der 
WiMSBwebnften in Wien, Mathem-naturw. Olasae,’ Bd. cii. Abth. i., 
June 1898, pp. 960-268; from a separate impression, communicated by 
the Author. 

Ann. ds Mag. N. Hist. Ser. 6. Vol. xiii. 20 
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in the adult, a point which was hitherto in donbt; while therO 
will also be appended further communications upon the 
subject of the dentition of the vomer. 


I. 

The interorbital septum and the anterior cranial wall of 
IJatteria were represented by Gunther* and Briihlf as homo¬ 
geneous cartilaginous structures, without further allusion 
being made to them in the text of their papers. If, however, 
these parts be examined more closely in a carefully prepared 
Hatteria- head, it is found that neither the interorbital septum 
nor the anterior cranial wall are uniformly developed, but 
that in both cartilaginous structures occur, just as they are 
met with in the majority of Saurians with a distinct inter¬ 
orbital septum. 

In the interorbital septum of Hatteria the anterior and 
upper edges are sinuous, while the lower one is straight. 
The posterior edge is notched and forms the anterior boundary 
of the optic foramen. In the majority of lizards the inter¬ 
orbital septum is membranous, and in it is embedded the 
cartilaginous plate which has developed from the two lower 
trabeculre (“unteren SchUdelbalken ”). In Hatteria , how¬ 
ever, the entire interorbital saptum is cartilaginous, with the 
exception of an oval fenestra at the upper margin, which is 
covered by a membrane. But since the cartilaginous plate in 
the interorbital septum in the case of the other lizards repre¬ 
sents the presphenoid, in Hatteria the entire interorbital 
septum must receive the same interpretation. 

A much greater degree of complication is presented by the 
cartilaginous structures in the anterior cranial wall, with 
regard to which GUnther writes (loc. oil . p. 5):—“ A cres¬ 
centic space between alisphenoid and columella remains 
cartilaginous; and the fore part of the cranial cavity is closed 
by fibro-cartilaginous membrane without a truce of ossifica¬ 
tion.” It is perfectly correct that a bony orbitosphenoid is 
not present in Hatteria , but in its stead we find a cartila¬ 
ginous one, which exhibits the same arrangement as in all 
other lizards. It is remarked by BaurJ, in a note upon 
Sphenodon —Hatteria f that \the alisphenoid-orbitosphenoiu is 

♦ A. Gunther. “ A Contribution to the Anatomy of Battering Phil. 
Trans. Roy. Hoc. Loud. 1867. 

t 0. B. Brulil, * Zootomie aller Thierclassen/ Taf. 148 and 149, with 
explanation. 

t G. Bmir, u Oateologiucho Notizen iiber Reptilian (Fortaetzung vi.),* 
Zool. Anzeiger, adi. Jabrg., 1889, p. 40. 
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cartilaginous and is closely applied to the epipterygoid- 
columella, but no further details arc given. The presence of 
an orbitosphenoid in Hatteria is likewise pointed out by 
Cope *, though it would follow from the author’s statement 
that the structure in question is bony and not cartilaginous: 
for upon page 189 he writes that in the membranous cranial 
wall m lizards an ossification occurs, upon which he bestows 
the provisional designation “ postoptic,” and does not term it 
the alisphenoid, like Parker, since, according to his view, 
the epipterygoid-columeila is the real alisphenoid. Coming 
to Hatteria , he then proceeds to say:—“ In the Ithyncho- 
cephulian genus Sphenodon these two elements [?*. e. the post* 
optic and epipterygoid] coexist with an orbitosphenoid, lying 
between the optic and trigeminal foramina. The two together 
may be homologous with the mammalian alisphenoid.” 1 am 
not of this opinion, since the orbitosphenoid is in the case of 
Hatteria precisely as iu that of the other lizards, if it occurs 
at all, without any connexion with the epipterygoid-columeila, 
and remains in a cartilaginous state throughout life. It is 
semilunar in shape, and forms with the posterior notched edge 
of the presphenoid, with which it is united above and below, 
an oval hole, the optic foramen, for the exit of the optic 
nerve. # 

From the upper third of the posterior edge of the orbito¬ 
sphenoid a stout caitilaginous process projects backwards and 
somewhat upwaids,* and then divides into two thinner rami. 
Of these the uppermost and shorter has an anterior and 
upward direction; it runs to the fiist postfrontal and unites 
with the upper trabecula. The lower and considerably longer 
ramus trends downwards and backwards, and runs almost 
parallel with the lower portion of the cartilaginous orbito¬ 
sphenoid ; it unites with the processus anterior inferior of the 
otosphenoid and with the processus alaris of the basisphonoid. 

It follows from what has just been stated that the orbilo- 
Sphenoid is not embedded in the anterior cranial wall in 
complete isolation, but is in intimate connexion with the bony 
sphenoid group and with the roofing bones of the head. 

The anterior cranial wall, which is cartilaginous in Hat* 
teria , is fixed to the crista eranii frontalis, and passes forwards 
in the shape of a narrower canal to the olfactory cavity; 
where, however, it expands once more in an aliform maimer, 
since it reaches down on each side on the inner edge of the 
prefrontal as far as the anterior extremity of the palatine, 
and thus forms the optic-nasal septum. The groove itself 

* E. Cope, u the Osteology of the Laoertilia ” (reprinted May 10.1892. 
from Prod. Amer. Phil. Soc. vol. sac.). ' 1 ' 

20 * 
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serves for the reception of the olfactory nerves, and consists 
in Hatteria of tough cartilaginous tissue, while in the majority 
of lizards it merely remains in a membranous condition. 

II. 

The bony cranium consists, as in all lizards, of the occipital 
and sphenoid gioups of bones. The latter [s/ol—foimerf], 
again, is composed of the basioccipital, stipraoccipital, and the 
two pleuioccipitals which lie between these. All four 
oecipitals enclose the occipital foramen, an oval aperture with 
a greater veitical than transverse diameter, on the lower 
circumference of which the unusually large occipital condyle 
is developed as a semilunar tubercle. In Ilatteria this is 
formed in a conspicuous degree from the basioccipital, while 
the two pleuroccipitals take a much smallci share in it, in 
contrary fashion therefore to what wc find in the chameleons, 
in which the partes condyloide® of the pleuroccipitals are 
much larger than the pars condyloidea of the basioccipital* 
In adult individuals the four occipital elements are indistin- 
guishably fused together, while in specimens which are still 
young they remain separated by sutures, precisely as in the 
case of the rest of the Lacertilia. Now in young specimens 
we find that the pleuroccipital is composed of two bones, 
which are separated one from another by a suture. The one 
bone with its pars condyloidea is connected in the shape of a 
scmiciicle with the basioccipital below, constitutes the lateral 
margin of the occipital foramen, and unites above with the 
supraoccipital. From the middle of its external circum¬ 
ference a short pointed piocess projects almost horizontally 
outwaids. This bone is manifestly, according to position 
and function, the pleuroccipital—exoccipital of Owen and 
Huxley. Before this there lies a bone, waich unites with the 
otosphenoid in front, with the supraoccipital above, and with 
the basioccipital below. Its posterior surface is convex and 
its anterior concave, with which it forms the posterior wall of 
the bony labyrinth. The processus paroticus projects out¬ 
wards and backwards. 1 consider this bone as the parocci¬ 
pital, exoccipital of Brllhl, and opisthotic of English authors* 
Utlnther also describes {loo. cit) a paroccipital, which, how¬ 
ever, cannot be quite identical with that discovered by me. 
According to this author the paroccipital is superimposed 
upon the processus paroticus merely in order to strengthen it, 
without taking part in the formation of the auditory appa¬ 
ratus. Giinther writes :— a It [namely the processus paro¬ 
ticus] is strengthened by a paroccipital, which covers nearly 
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the entire aide of the process and is united with the occipital 

S art by only partly distinct sutures,” The paroccipital 
escribed by me forms the posterior wall of the labyrinth and 
sends the processus paroticus outwards. It is consequently a 
bone of considerable importance, separated by a suture from 
the pleuroccipital. Only on the posterior surface of the par- 
occipital does the suture between it and the pleuroccipital 
remain indistinct at a spot which is of quite small extent, so 
that here the two bones appear to be united by synostosis. 
It may be that the specimens which 1 examined were not 
sufficiently young in order to show the complete separation of 
the bones in question. I was able, nevertheless, in the crania 
of three individuals to perceive distinctly the suture between 
paroccipital and pleuroccipital, which separates the two bones 
one from another with the exception of a small space, so that 
the possibility of a merely individual separation of these two 
bones seems to be excluded. 

I imagine that Giinther probably identified the paroccipital 
correctly, but the sutures in the specimen investigated by 
him were no longer sufficiently distinct to enable him to 
recognize the precise limits of the bone in question. He says, 
moreover, in a note ( loc. cit. p. 2 ):— u The sutures between 
these bones [namely between supraoccipitai and exoccipital] 
are so indistinct that they could not be represented in the 
drawing.” It is the move remarkable that Biiihl (loc. cit.) 
did not perceive the division between the paroccipital and 
pleuroccipital, since nevertheless he figures and describes the 
need of a young individual in which all the sutures between 
the several bones of the occipital and sphenoid groups were 
still distinctly visible. He assumes an attitude of vigorous 
opposition to Glinthev’s alleged paroccipital :— u The pleur¬ 
occipital ..... is, as 1 must maintain in opposition to an 
absolutely incorrect statement on the part of Giinther (loc. cit. 
p. 596), the only lateral element of the occipital segment in 
Batteria ; no other clement, no exoccipital [mihi, paroe., 
Owen, opisth. of English authors] exists at all. GUnther’s 
statement that a paroccipital of Owen [exoccipital, miAi] is to 
be found in Jlatteria is based upon an extremely superficial 
inspection, erroneously conducted upon entire preparations (!), 
which, however, was not supported by any more precise 
investigation (disarticulation 1 the only anatomical method 
which where conclusive).” As is evideut from my descrip¬ 
tion, Briihi was entirely in the wrong in disputing Gunther’s 
statement; the paroccipital is present in youug individuals, so 
that consequently Uatteria , like the Chelonians, exhibits six 
occipital elements, namely:—! basioccipital, 1 supraoccipitai, 
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2 pleuroccipitals, and 2 paroccipitals. On account of thk 
remarkable fact Ifatteria approaches the Chelonians and 
recedes furthei from the Lacertilians. 

It may not be without interest to give a separate represen¬ 
tation and description of the individual bones of the cranium 
of HatterWy specially with a view to the acquisition of a 
moie precise knowledge of the bony auditory structures con¬ 
tained within them. Gunther (/oc. cit.) did not figure the 
cianium or its individual bones, and Brbhl, although he gave 
a representation of the cranium from below and behind, paid 
less attention to the auditory apparatus than to the demon¬ 
stration of the absence of a paioccipital as alleged to exist by 
Gtlnther. 

The bagioceipital is an almost quadrangular and somewhat 
bulky bone. Its upper suiface is concave, while its under 
convex surface is swollen at the two lateral margins and with 
the basisphenoid fount* the two very powerfully developed 
tubeicula sphenooceipitaha. These are always characterized 
by an epiphysis. 

Behind the tubercula sphcnooccipitalia lies the very lame 
mrs condyloidea, which forms the posterior border of the 
basioccipital, at the two angles of which are situated the 
points of attachment for the pleuroccipitals. The anterior 
border is almost straight; it serves to unite the bone with the 
hasisphenoid, which, with its two posterior processes, which 
are separated by a triangular notch, lies upon the under 
surface of the basioccipital and reaches to the tubercula 
sphcnooccipitalia. In this maimer there arises in relief upon 
the under surface of the basioccipital a triangular protuberance. 
Uhe two lateral boidcia of the basioccipital unite posteriorly 
at the pars condyloidea with the pleuroccipitals, in the middle 
and anteriorly with the paroecipital and the otosphenoid. 
Each lateial bolder of the basioccipital exhibits indeed in 
front of the pars condyloidea a somewhat deep indentation, 
the incisure vena jugularis, which, with a similar indentation 
constituted by the paroecipital and plcuroccipital. is completed 
to form the foramen jugulare. In front of this mcisura vense 
jugularis the lateral border towards the anterior angle is 
transformed into a deep pit, the posterior margin of which 
unites with the paroecipital and the anterior with the basi- 
sphenoid, while its outer and inner margins serve to support 
the membranes which fill up the space between the three 
bones alieady mentioned and the otosphenoid. This pit 
closes the bony cochlea below. It was shown by me that it 
also occurs in Stookesia superciliann *, where 1 designated 
it the fossa coclilearis. It has an oblique situation in a 
* V. Siebenrock, “ Dos Skelet von Jfrookesia tuverciharix. Kubl.” 
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direction from outside inwards, and to its lower circumference 
is attached the tuberculum sphenooccipital©. 

The pleuroccipital, which in young’ individuals is separated 
by a suture from the paroccipital, constitutes a simple bony 
arch. Its lower end is swollen to form the pars eondyloidea, 
while the upper shovel-shaped end runs out iuto two pointed 
processes; ov means of these it is attached to the hinder 
surface of the paroccipital and to the supraoccipital. The 
inner margin of the arch forms the lateral boundary of the 
occipital foramen, from which the paroccipital is entirely 
excluded. The external margin of the arch, which is much 
shorter than the internal one, forms the upper and posterior 
limit of the foramen jugulare, and contains from above down¬ 
wards the foramen nervi hypoglossi, the foramen nervi vagi, 
and the foramen nervi glossopharyngei. The last two nerve- 
exits are frequently muted into one externally, but internally 
they always remain separate. 

In the representation of the occipital region of a young 
Ilatteria Fritsch * 1ms figured the pleuroccipitals alouo as the 
lateral limiting bones of trie foramen occipitale, but he adds no 
explanation as to whether in his specimen the pleuroccipitals 
were separated from the paroccipitals, or whether he had 
omitted the latter merely for the sake of simplifying the 
figure. Otherwise the outlines of the pleuroccipitals as repro¬ 
duced by this author are perfectly true to nature. 

The supraoccipital is an unusually broad bony arch, which 
extends from the occipital foramen as far as the anterior end 
of the processus anterior superior of the otosphonoid. Upon 
the upper curved surface there arises in a sagittal direction a 
low crest, the crista occipitalis, which produces the immov¬ 
able connexion with the parietal. Underneath the supra- 
occipital constitutes a sagittal groove, which at its hinder end is 
contracted by the inner walls of the vestibular portion ami at 
the lower margin of which in front lies theorificium externum 
of the aqueductus vestibuli. The posterior border has a 
semicircular excavation and forms the upper boundary of the 
occipital foramen. The two posterior and obliquely truncated 
angles are expanded in the shape of hollows, and constitute on 
earn) side the roof of the vestibular chamber; they unite with 
the pleuroccipital and paroccipital. The lateral borders come 
into contact with the otosphenoids, while the free anterior 
margin exhibits three projections, produced by two indenta- 

Sitftftftber. k. Akad. Wiaa. Witm, Math.-naturw, Classe, Bd. cii. Abth. i,, 
1898, p. 76. 

a Dr. A. Fritach , u Fauna der Gaskohle uud dor Kalksteiae der Perm- 
lonnation Bub mens/ lid. 2, Prag, 1880, p. 58. 
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tions. On the inner wall of the roof of the vestibular portion 
lies the inosculation of the commissure of the eanalis semi- 
circularis frontalis and the eanalis semicircularis sagittalis, 
and i»i front ot this at the lower margin of the inner wall the 
orificium internum of the aqueductus vestibuli. At the upper 
external margin of the vestibular portion the foramen eanalis 
semicircularis frontalis is visible, while the foramen eanalis 
semicircularis sagittalis lies away towards the middle of the 
lateral border of the supraoccipital at a distance from the 
vestibular portion. This aperture is otherwise usually found 
in lizards at the anterior circumference of the vestibular 
portion. On the upper surface of the supraoccipital neither 
canal is noticeably visible; the sagittal canal stands out on 
the inner surface pretty distinctly. 

The paroccipital, which in young individuals constitutes an 
independent bone, has some similarity to a spoon, for it is 
strongly arched and sends off outwards a long process, the 
processus paroticus. The paroccipital forms the posterior 
wall of the bony labyrinth, and unites with tho otosphenoid in 
front, with the supraoccipital above, and with tho basioccipital 
below. To the posterior wall is attached the upper end of 
the plcuroccipital, while the lower end of this, which as pars 
condyloidea unites with the basioccipital, forms with the 
posterior wall of the paroccipital the incisura venue jugularis 
and is completed with the basioccipital to form the foramen 
jugulars. From the anterior external border, which is exca¬ 
vated in the shape of a semicircle and forms the incisura 
foraminis vestibuli, arises the processus paroticus. This is 
long, strongly compressed, hollowed out in the shape of a 
groove in front for the accommodation of the columella auris, 
and directed horizontally and somewhat backwards. The 
anteiior excavated surface of the paroccipital forms the hinder 
portion of the vestibulum. It is divided into the outer 

S ortion, which extends in the shape of a crescent from above 
ownwards, and the inner,- smaller, but very deep portion, 
the posterior ampullary chamber, which forms an oval pit ana 
at the bottom contains two holes, the orificium ampullae eanalis 
semicircularis frontalis above and more towards the rear, and 
the orificium eanalis semicircularis horizontalis below and 
more towards the front. The vestibulum in Haiteria conse¬ 
quently possesses one hole less than in the majority of lizards, 
in which the two orifices just mentioned, divided by a septum, 
open into the vestibulum , while in Batteria they fuse together 
into one large oval hole. At the upper margin of the vesti¬ 
bular cavity, to which the supraoccipital is attached behind 
and the otosphenoid in front, we find posteriorly the foramen 
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canalis semicircularis frontalis and anteriorly the foramen 
canalis semicircularis horizontal!®. 

These two foramina are connected together by a cleft or 
fissura (PI. XIV. fig. 5, a?), which divides the upper margin 
longitudinally into an upper and lower half. The cleft at 
this spot has arisen through the approximation of the outer 
and inner lamellae of the vestibular wall. In addition to this 
the long transverse cleft in front of the foramen canalis semi* 
cfrcularis frontalis is also connected by a short cleft, running 
at right angles to it, with the oval pit, the inosculation of the 
orificiuw ampullae canalis semicircularis frontalis and the 
orificiutn canalis semicircularis horizontalis. In no other 
living lizard is this remarkable phenomenon to be observed. 
The lower border of the paroccipifcal exhibits externally an 
aliform prolongation, and appears, with its lower portion at 
least, to form the posterior wall of the cochlea, which is 
bounded below by the very strongly developed fossa cochlearis 
of the basioccipital, while externally it is enclosed by the 
cartilaginous plate which extends between the paroecipital, 
otosphenoid, and basioccipital. 

The basisphenoid consists of the body, which constitutes a 
trapeziform plate of bone, and of the two alary processes. 
The upper concave surface exhibits a median division into 
two halves by means of a sagittal furrow. This was pre¬ 
viously remarked by Baur, who expressed the conjecture ( loc . 
citA that the basisphenoid arises from two lateral halves. On 
both sides of this furrow in the anterior third lie two foramina, 
the orifices of two short canals for branches of the iuternal 
carotid. The straight posterior border of the basisphenoid 
unites with the anterior border of the basioccipital. Beneath 
it there project backwards two triangular processes, which 
attach themselves to the under surface of the basioccipital and 
with their ends help to form the tubercula sphonooccipitalia. 
The anterior border, which as dorsum ephippii overhangs the 
fossa hypophyseos, is deeply indented, so that its two angles 
become transformed into the processus alares. The two 
lateral borders converge towards the front and serve to connect 
the bone with the otosphenoids. 

From the anterior portion of the under surface of the bast* 
sphenoid arise the processus pterygoidei. They are mode¬ 
rately long, inclined somewhat forwards, and diverging at 
the ends, on the outer aides of which lie the articular surfaces 
for connexion with the pterygoids. 

Between the processus pterygoidei arise the fairly long 
cylindrical processes for the inferior trabeculae; they are 
separated by a furrow, which ends posteriorly in tbe shape of 
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a pit In the latter lies on both aides the foramen caroticam 
internum. The cylindrical processes form the floor of the 
fossa hypophyseos, in the roof of which on each side, conse¬ 
quently at the base of the processus alares, is situated the 
foramen for a branch of the internal carotid, which opens into 
the cranial cavity on the upper surface of the basispheuoid by 
the hole already mentioned. On the under surface of the 
basisphenoid between the processus pterygoidei arises the 
parasphenoid; this extends forwards below the cylindrical 
processes as a narrow dagger-like bone. Its free portion is 
somewhat longer than the body of the basisphenoid. Fritsch 
(loc. ait.) and Baur {he. cit .) nave expressed the conjecture 
that the parasphenoid, forming the entire under portion of the 
basisphenoid together with the processes which project back¬ 
wards, in very young individuals admits of being separated 
from the basisphenoid as an independent bone, I thoroughly 
concur in this view, since on the underside of the basisphenoid 
it is possible to tiace almost the entire outline of the para¬ 
sphenoid; only, in my opinion, Fritsch is mistaken in 
believing that the processes for attachment to the pterygoids 
also belong to the parasphenoid. It has been shown by 
Parker 11 that the basisphenoid is formed by the union of 
three ossifications, the lateral ones of which are the processus 
pterygoklei. Moreover the parasphenoidal plate is separated 
from the base of the processus pterygoidous oy a cleft, so that 
as a matter of fact no connexion exists between tii© bony 
parts in question. In this cleft lies the posterior foramen 
caroticu® internum. 

In the lizards we find in the fossa hypophyseos three pairs 
of apertures : in front on both sides of the cylindrical processes 
the foiamen canalis Vidiani anterius, behind at the bottom of 
the fossa the foramen caroticum internum, and at the side and 
above the foramen for a branch of the internal carotid. 
Hatteria } however, like the Ohelonians, possesses only two 
pairs of apertures in the fossa hypophyseos, since the foramen 
canalis Vidiani anterius is absent. Heie we have a farther 
character in which Jlatteria recedes from the lizards and 


approaches the Chelonians in the structure of the head. 

The otosphenoid is a quadrangular bone, the upper angles 
and the interior anterior angle ot which are produced into 
processes, while the inferior posterior angle remains blunt. 
The upper border unites with the supraoccipital; its posterior 
end is produced into a moderately long, triangular, pointed 
process, the processus posterior, which is applied like a scale 


♦ W. K. Parker and G. J. Bettony, 'The Morphology of the HkuU' 
(London, 1877) r German translation by B Vetter, 187# 
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to tbe anterior surface of the processus paroticus, and forms 
the upper margin of the sulcus columella audttus. 

The anterior end of the upper border is likewise produced 
into a process, the processus anterior superior, which in the 
other lizards remains very short and serves for the attach¬ 
ment of the upper trabecula. 

The lower bolder unites with the baaisphenoid ; its ante¬ 
rior end is elongated in tbe shape of a shovel and forms the 
processus anterior inferior, which is united with the processus 
alaris of the basisphenoio. The anterior end of the bone 
serves for the attachment of the lower cartilaginous branch of 
the orbitosphenokL The posterior truncated end of the lower 
border unites with the plate of cartilage which extends 
between the otosphenoid, baaisphenoid, paroccipital, and 
basioccipital. The posterior free border of the otosphenoid, 
together with the paroccipital, encloses the very large foramen 
vestibuli seu ovale. On the anteiior free border we find a 
crest which is quite small, indicating the ala otospheuoidea, 
below which is situated the incisura otospheuoidea for the 
exit of the fifth nerve (trigeminus). 

The external surface of the otosphenoid is strongly convex. 
Upon it may be seen standing out in relief in trout and above 
the canalis semicirculana sagittalis lunhing towards the 
middle, and the canalis semicircularis horizontalis running in 
the same direction fiom the base of the processus posterior 
superior. Towards the lower border, behind the origin of the 
processus anterior inferior, we find an indication of a very 
short crista otosphenoidea, behind which lies the foramen 
nervis facialis. 

The inner surface forms the anterior vestibular cavity, and 
for this purpose is strongly excavated. It consists of the 
posterior portion, the actual vestibulum, and of the anterior, 
much smaller, but very deep portion, the anterior ampuliary 
cavity. Into this there opens quite at the bottom, as a 
transversely oval hole, the orificium ampulla canalis semi¬ 
circularis sagittalis, the orificium ampulla canalis semicir¬ 
cularis horizontalis above, and below, the oval foramen nervi 
acustici* A distinct crista cochlearis separates the vestibulum 
fiom the semicanalis seu canalis lympb&ticus which lies below 
it, and which does not run horizontally as in the other lizards, 
but obliquely downwards and backwards from in front ana 
above* This forms the upper portion of the cochlea, the 
outer and inner walls of which are constituted by the two 
plates of cartilage, which fill up externally and internally the 
gaps between the occipital and sphenoid bones, as we find is 
similarly the case in the Chelonians. Of the foramen nervi 
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acuatici for the ratnua cochlearis, which ia the other liganfo 
leads into the cochlea, we find no trace whatever in Hatteria. 
On the upper border of the otosphonoid are situated two holes, 
the foramen canalis semicircularia sagittalia in front and the 
foramen canalis semicircularia horizontalis behind at the 
base of the piocessus posterior. In this case the two holes 
themselves are not connected by a cleft, as we find them to 
be in the paroccipital, but each hole (PI. XIV. fig. 10, and 
a") is in connexion with the anterior ampullary cavity, so that 
it looks as if the holes and their canals have arisen as a result 
of the laying together piece by piece of the walls of the 
vestibulum, a condition which is seen in Hatteria alone, as 
was pointed out above in the case of the paroccipital. 

On the inside of the otospheuoid, behind the incisura oto- 
sphenoidea and in front of the anterior vestibular wall, lies an 
oval pit, which contains the foramen nervi acustici above and 
the much smaller foramen nervi facialis below. 

1 have observed m many lizard skulls that the basioccipital 
remains longest separate from the rest of the occipital bones. 

In Hatteria the converse appeal's to be the case, for here 
the basioccipital is always already united by synostosis with 
the two pl< uroccipitats, when the remaining bones are sull 
distinctly divided oy sutures. 

In the case of the sphenoid bones at first merely the pro¬ 
cessus anterior inferior of the otoRplienoid coalesces with the 
processus alaris of the basisphenoid, while the two bones 
behind the crista otosplienoidea still continue separated by a 
distinct suture. 


III. 

The parietal of Hatteria is described by Gttnther (toe. oit. 
p. 2) as follows:—“ The parietal bone is very narrow and 
elevated into a strong mesial crest, which, although appearing 
simple in an individual of advanced age, evidently consisted 
of two lateral halves in youth,” &c. In opposition to this 
Briihl writes (loo. cit .):—“ The parietal, which even in 
younger skulls already appears unpaired^ although it may 
well be paired in the embryo,” &c. Five HaUeria skulls 
disarticulated by me have yielded the result that the parietal 
remains paired not merely in youth, but throughout life. In 
the case of a skull, too, iu which all the sutuies of the bony 
ciauium had already completely disapfieared, a pi oof that 
the specimen Was certainly already adult, the parietal fell of 
itself into two halves after careful maceration. These are 
united in Hatteria by synchondrosis, and not, as in the Asca- 
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iabota, by a simple suture. The iuner surfaces, which are 
elevated into the paired crest, are very broad, but perfectly 
fUt ? and are firmly united together by the cartilaginous tissue 
which is embedded between them. The large parietal foramen, 
which is always of an oval shape, is in all the nine Hatteria 
skulls which I have examined formed by the two halves of 
the parietal alone, and the frontals contribute in not the 
slightest degree to its limitation. The processus parietales 
are fairly long, it is true, but do not reach the processus 
paroticus of the parietal any more than in the case of the 
majority of lizards, but attach themselves to the outer and 
inner surface of the superior posterior process of the supra* 
temporal. Each processus parietalis is indeed divided into a 
longer posterior and a shorter anterior lamina, between which 
the lower border of the posterior superior process of the supra- 
temporal is wedged in. 


IV. 

The Vomer.—Baui* was the first to announce the interesting 
fact that he had found in a young Hatteria a distinctly deve¬ 
loped tooth in the centre of each half of the vomer. A 
communication was subsequently published by Howes f as 
to further cases of the dentition of the vomer in Hatteria . 
Out of nine specimens he found that the vomer was toothed 
in four cases, while five were toothless. Of the former, three 
possessed a tooth on each half of the vomer, while in the 
case of the fourth specimen a tooth was developed upon the 
right half of the vomer alone. These teeth, however, had 
not broken through the raucous membrane of the palate, as 
Howes ’was able to convince himself in the case of two indi¬ 
viduals, but their tips were covered by it, so that they were 
not visible in the cavity of the mouth :— u its apex was 
exposed, but it could not in any sense be said to project into 
the cavity of the mouth.” And with regard to the second 
example he writes:— u In the other specimen the insignificant 
vestiges of the teeth, which were present, lay wholly beneath 
the mucous membrane, which completely covered their 
apices.” 

Among the nine Hatteria skulls examined by me I found 
teeth upon the vomer in only one, while the remaining eight 
exhibit no trace of such a dentition. In the toothed specimen 
the right half of the vomer possesses two teeth, the left, on 


* G. Baur, “ Oateologiache Notizen iiber Beptiiien. L Rhy nch o- 
cephalia,” Zool. Anzeiger.ix. Jahrg. 1886,p. 686. 

7 Q. B« Howes, Proc. Zool. Sac. Load. 1890, pert iii. p. 858* 
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the contrary, only one tooth, but the spot where a second was 
situated can still be distinctly seen. The teeth are fairly 
long, with conical points, covered with enamel, and with the 
tips of a dark colour and curved inwards. The dark colour 
ot their tips, apart from the considerable length of the teeth 
themselves, allows us to conclude that they had broken 
through the mucous membrane of the palate and projected 
into the cavity of the mouth. 

It is certainly very remarkable that relatively few speci¬ 
mens possess the vomerine teeth. Baur {be. eit.) has ex¬ 
pressed the conjee tuie that they only exist in young specimens 
and disappear in old age. Howes, however, has observed 
the vomerine teeth in an old specimen—“ in a senile old 
male ”—and, further, found that all the four individuals which 
possessed these teeth were demonstrably males. This last 
observation appears not to be without interest, and there is 
perhaps more probability in the idea that only the males 
possess the vomerine teeth than in Baur’s conjecture that 
they are only present during youth. In two of the specimens 
winch I examined I found no trace of teeth upon the vomer, 
although, to judge by their size and the separation of all 
their cranial bones, they were still fairly young, while 
another, adult, individual possessed the vomerine teeth in the 
manner already stated, unfortunately I was unable to deter¬ 
mine the sex of this specimen, since the internal organs were 
missing. 


EXPLANATION OF PLATE XIV. 

Fg. 1. Vomer from below. 

Ftp. % Interorbital septum and anterior cranial wall. 

Fg. 3. Bony cranium from behind, with the omission of the right par- 
occipital. 

Fig. 4. Supraoccipital from below. 

Ftg. 6. Bight parocdpital from in front and within. 

Ftg. 6. Basisphenoid from in front. 

F\u. 7. Basisphenoid from above. 

Fig. 8. Basisphenoid from below. 

Ftg. 9. Basioccipital from above. 

Fw. 10 Otosphenoid from the inside. 

Fig. 11. Panel als from above. 


Explanation of the letters. 


a.o. Ala otosphenoidea. 
a v. Aquieductus veatibuli. 
ho, Basioccipital. 
h.*. Basisphenoid.. 
c. Columella, 
emu. Commissure, 
o.o. Oanalie otfactoriua. 


c.oc . Condylus occipitalis, 

c. 9 ,o. Crista supraoccipitalis. 

d. d Dentes dextri. 
d.e. Dorsum ephippii. 
d.s. Dens sinister. 

f, Frontal 

f.c. Fossa cochlearie. 
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f.ca. Foramen caroticum internum. 
Foramen for ft branch of the 
internal carotid. 
fe. Fenestra. 
f.hy. Fossa bypophyseos. 
ft. Foramen iugularc internum. 
/./. Foramen lacrymale. 
f.oc. Foramen occipitale, 

/<>/. Foramen eaimlis sewioircu- 
litris frontalis. 

fo.h. Foramen canal is somicircu- 
lai y horizontalis. 

fo.s. Foramen canalia somieircu- 
1. ns angittaljs. 
f.p. Foramen parietale. 

h. a . Posterior anipullary chamber. 
ij\ lncisura venm jugularis, 

i. ot. lncisura otospneuoidea. 

i. v lncisura foraminis vestibuli. 

/. Jugal 
»i. Maxilla. 

n. Na^fti. 

o. a.8. Orificium ampullco eannlis 

semicircular!a aagittalis. 
o.c.k, Orificium canalia somicircu- 
laris hormmtalis. 
or.s. Orbitospheuoid. 

o, 8. Otospbenoid. 

p. Parietal. 

jp.fl.t. Processus anterior inferior. 


p.al. Processus alaris. 

pa.o. Paroccipital. 

pa.a. Paraxphenoid. 

p.a.8. Processus anterior superior. 

p.c . Pars condyloidea. 

p.f. 1. First postfrontaL 

p.f. 2. Second postfrontal. 

pm. Premaxilift. 

p.o . Plouroccipital. 

p p . Processus parotic us. 

p.p.8. Prod sstirt posterior superior. 

p.pt. Processus ptcrygoideus. 

pr.f. Prefrontal. 

pr.p. Processus pariei/tlis. 

pr.8. Presphenoid. 

r.a . Hamus ascendens. 

r.d. Pam us descendens. 

8 ,c a. Sulcus columelhe auditus. 

8 . 1 . Bemicanalis lymphaticus. 

8 . 0 . Bupraoccipital. 

u. c. Inferior cylindrical processes, 

v. Vestibulum. 

v ft. Anterior ampullary cavity. 

.r. Cleft between^./’, and fo.h. 

.r'. Cleft between fo.s. and va. 
x", (’’left between fo.h. mid r.a, 

IT. Foramen optic urn, 

VII. Foramen nervi facialis, 

VIII. Foramen nervi acustici. 


XXXIV.— On the Elateridfe of Japan . 

By G. Lewis, F.L.S/ 

[Continued from p. 206.] 

Agriotes longicollts , ap. n. 

Infuacatus, subopacus, fulvo-pubescons; elytris brunneo-testaceis, 
inters titiis planis, rugosis, striis tenuitor impress is; an tennis 
pedibusque infuscatis. 

L. 13 mill. 

Elongate, dusky brown, somewhat opaque, with tawny 
pubescence; the head closely, rather coarsely and roughly 
punctate, frontal carina oblique laterally and well elevated ; 
the thorax closely and evenly punctate, elongate, rounded off 
anteriorly, sides parallel in the middle, widening out a little 
before the posterior angles, angles rather acute; the scutcllum 
obscurely puuctulate, Tittle pointed behind; the elytra testa- 
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ceous, narrowly dusky at tlie apices, stria fine, interstices 
flat, 2 to 6 rather wide, all evenly and finely rugose; the 
antenna infuscate, rather long, with rather lax joints; the 
legs also infuscate; the thorax and antennaa are shorter in 
the female* 

This species has the facies of a very large specimen of 
A . sericeus, Cand., but it is apparently nearer to A. jnlosun, 
Panz. 

Flab . Nikko. Four examples. 

Agriotes persimilis, sp. n. 

lnfuscatus, subopacus, fulvo-puboscens; ol)tris brunneis, sutura 

infusoata; gntennis pedibusquo brunneis. 

L. 1 2i mill. 

This species is more robust than the last, with the thorax 
shorter^ scutellum wider and less pointed behind, elytral 
suture infuscate, and logs and antennae reddish brown* The 
frontal carina also is much less conspicuous and is not notably 
oblique at the sides. If I did not know the female of A . /on- 
giootlis I should with some hesitation consider this to belong 
to it. The species, however, were found more than 500 miles 
apart. 

Flab . Junsai. One example. 

Agriotes sericeus, Cand. 

Agriotes serious, Cand. Arm. Belg. 1878, p. 189. 

Ayriotes sericans, Lew. Eut. Month. Mag. 1879, p. 1/57. 

IFab * Subashiri and Wada-toge. Abundant, 

Agriotes sepes , Lew* 

Agriotes sepes , Lew. Ent. Month. Mag. 1879, p. 157. 

Elongatus, niger, fulvo-pubescons; thoraoe creberrime punctate, 

punefcis obscure ocellatis, angulis inconspicue carinatis; an tennis 

valde serratis; pedibus rufis. 

L. 9 mill. 

Elongate, black, with fulvous pubescence; the head 
coarsely and very closely punctate; the thorax also closely 
punctate, punctures minutely ocellate, posterior angles little 
acute, turning outwards, with the carina scarcely visible; 
the elytra punctate-striate, interstices finely puuctulate and 
transversely rugose; the antenna?. articulations rather long 
and lax, distinctly serrate (male), tnree basal joints red, others 
darker; the legs wholly reddish brown. 
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This species is similar to A . cxulatm , Cand., but it is 
larger and more robust, antennas serrate, and the carina at 
the base of the thorax scarcely perceptible. 

Ilab . Kii. I have only seen one example. 

Note.-*- In Agriote8 exulatus, Cand., the thoracic carina is 
well-marked. I found it in abundance under dead leaves at 
a rather high elevation near Nagasaki in March. 

Agriotes elegantulus , sp. n. 

Fusoo-brunneus, nitidus, tulvo-pubesoens; thorace angulis posticis 
haud carinatis; elyfcris punctato-afcriafcis, iuterstitiis punotulatis, 
obscure rugosis; antennis pedibusque pallidis. 

L. 54 mill. 

Rather dark brown, shining, pubescent; the head rather 
uneven, not very closely punctured; the thorax parallel at 
the sides until well before the hind angles, hind angles not 
carinate, long, rather acute, and turning outwards, surface 
finely, evenly, and not thickly punctulate; the scutellum rela¬ 
tively large, finely punctulate; the elytra punctate-striate, 
stria) fine, interstices sparsely punctulate, obscurely rugose; 
the antennas aud legs pale. 

Hal. Fukushima. Two examples. 

Agriotes helvolus y Cand. 

Agriotes kelvolwt, Cand. Mim, Liege, 1873, p. 30. 

The head in this species is sometimes black. 

Ilab. Nagasaki, Kob£, Hakone, and Junsai. 

Agriotes ogurm , sp. n. 

Obscure brunneps, parura nitidus, grisco-pubosoens; oapite thorace- 
que dense punctatis; elytris punetato-striatis, interstitiis con- 
spicue soabris; antennis pedibusque pullido brunneis. 

L. 7J mill. 

Dusky brown, with griseous pubescence; the head strongly 

S unctured, with a famt median impression; the thorax 
ensely punctured, punctures finer than those of the head, 
convex, infuscate on the disk, margins reddish brown, hina 
angles slightly turned outwards and carinate; the scutellum 
reddish brown, obscurely punctulate; the elytra punctate- 
striate, markedly scabrous, reddish brown, but distinctly 
darker on interstices 2, 8, 4, 5; the antennee and legs con- 
colorous, pale brown. 

Ann. & Mag . N. Hist. Ser. 6. Vol. xiii. 21 
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Smaller and narrower than A, rnargintpennts ) Luc.; the 
thorax less parallel, posterior angles longer and turning 
outwards, and the asperity of the elytra! interstices more 
conspicuous. 

llab. Kioto, at the Ogura lakes. 

Agrioten palustris, sp. n. 

Brevis, obscure brunneus, griseo-pubosccns ; thoraeo sparse punct a- 

lato,puuctis parvis et grossis inlermixtib ; elytris punctato-strial is, 

inlerslitiis vago rugosis; antonnis podibusque brunneis. 

L. 5 mill. 

Short, rather robust, obscure brown, pubescence grey; the 
head rather closely and irregularly punctate; the thorax 
arched anteriorly, straight at the sides, hind angles with 
same direction, convex and punctate, punctures close laterally, 
but somewhat sparse on the disk, where the punctures are of 
various sizes, many fine, with a number ot large ones between 
them; the elytra punctate-striate, interstices feebly rugose; 
the antennaa and legs dull palish brown. 

Bab. Tokio, Nikxo, Ogura lake, and Sakai. 

Agonischiue obscuripes, Cand. 

Agonisvhim obscuripea, Cand. Mon, Elat. iv. p. 420, pi. v, fig. 6; M4m. 

Liege, 1873, p. 3J. 

Bab. Kagoshima. There are two examples in the Janson 
collection from Central Japan. According to Gandfeze it is 
found also in China, on the Himalayan Mountains and 
Cochin China. 


8erico$omu8 virtdis, sp. n. 

Viridis vcl aureo-viridis, motallicuB; capito thoraceque dense puno- 
tatis ; antonnis (basi excepta) nigris; pedibus Iseto rufis. 

L. 6-8 mill. 

Bright metallic green or golden green, scarcely pubescent; 
the head densely punctured, usually with a round frontal 
impression between the eyes; the thorax narrowest anteriorly, 
gradually widening to base, angles continuing in same direc¬ 
tion, wholly punctate like the head, with a short median 
channel before the scutcllum; the scutellum obtusely pointed 
behind, punctulatc; the elytra rather deeply punctate-striate, 
interstices convex and rugosely punctulatc; the antennae, 
three basal joints clear red, the rest black; the legs also 
clear red. 

Bab. Ilitoyoshi, Oyaraa, and Miyanoshita. At the last 
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place taken abundantly in May from the flowers of Viburnum 
and Spirma . 


G lyphony x illepidus , Cand. 

(Myphonyx %Uepidua, Cand, M<5m, Liege, ] 873, p. 31. 

The frontal stria of this species is, as Cand&ze states, 
A -shaped^ and there is a variety with the elytra testaceous, 
which is introduced as a new species by Schbnfoldt in the 
last supplement of his Catalogue as G\ bicolor , Cand., in 
litt. 

Hal . Nataksugawa, Tsumago, Fukushima, Hosokufce, 
and Shinkano; also in Higo. 

Silests muscuhuty Cand. 

Silesia tnuscuhia, Cand. Mom. Liogo, 1873, p. 31. 

There is a variety of this species also (var . flavipennis) with 
pale elytra which I think is Agriotes forruginipennw , Motsch., 
1866. Motschulsky’s name for an Agriotes is preoccupied 
by Leconte in 1861, so Candbze’s name will remain in 
either case. 

Hal . Hakonc, Fukui, Tsumago, Nuraata, and other places 
on the Nakasendo. 

Silests scabripennisy sp. n. 

Ellipticus, nigro-brunnous, aubnitidus, tulvo-pubesoens; thoraoo 

antice rufo-margmato; elytris puuctato-striatia, iuterstitiis 

granulatis, opacia; antonnis pedibu«(jue brunneo-ruiifl. 

L. 61 mill. 

Elliptical, dark brown, somewhat shining, pubescence 
tawny; the head not very closely punctulato; the thorax 
sparingly punctured on the disk, narrowly rufous on the 
anterior margin, hind angles a little acute, turning a little 
outwards; the elytra obscurely brown at fcho base, darker 
posteriorly, punctate-striate, interstices markedly rugose and 
opaque; the antennas and legs reddish brown. 

The sculpture of the interstices separates this species at 
once from 8 '. musculus, Cand.; it is also narrower and more 
elliptical, thorax but little convex, and the scutellum less 
pointed behind. 

Hah . Yuyama. One example. 

Adrastm patagiatuSy sp. u. 

Niger, nitidus, griseo-pubosoens; antennis basi teataceis, artioulo 

21 * 
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tert io secuudo eequali; elytria tostaocis, sutura infusoata; pedibus * 
testaoeis. 

L. 4£-6 mill. 

Black, shining, with griseous pubescence; the head clearly, 
not very closely punctured; tne thorax much more finely 
punctured, infuscate, usually with a narrow margin anteriorly 
and at the sides, including the posterior angles, reddish; the 
elytra punctate-striate, strise rather fine, especially that next 
the suture, interstices flat, sparsely punctulate, interstices 1 
and 2 wholly infuscate, 3 ana 4 dark at base, 3 dark behind 
the middle, outer margin dusky about the middle or, in a 
variety, wholly dark; the antennas reddish at base, other 
articulations darker; the legs wholly testaceous or reddish 
brown in the dark varieties. 

This species varies in colour, sometimes the thorax and 
elytra are wholly infuscate. It is similar to A . pollens , F., 
in having the second and third joints equal and to A, limbatus , 
F., in general appearance; the outer margin of the elytra in 
most of the specimens is narrowly infuscate in the middle 
only. 

Hal . Chiuzenji, Hakone, Wada-toge, and Junsai. 

Lepturouhs ( Oampylus) versicolor, sp. n. 

d. Elongatus, colore variabilis; eapito grosso ocollalo-punctate, 
fronte triangularitor excavata; thorace rufo-brunneo, in modio 
canaliculato, ocellato-punotato ; elytris teataceis, puuctato-strial is, 
inlerstitiis transversim rugosis, tibiis infusoatis. 

$ tota nigra. 

L 14-15 rniU, 

Elongate, male variable in colour, female black, with knees 
and claws only pale. The head rather uneven, with large 
occllate punctures, forehead behind the carina triangularly 
excavated; the thorax punctured like the head, median 
channel not wide, but well-marked, cmarginate before the 
hind angles, which last turn outwards almost at right angles 
to the sides (this is a varying character); the scutellum punettt- 
latc, not carinate; the elytra punctate-striate, obscurely punc¬ 
tulate near the base, interstices are then transversely rugose 
to the apex, the rugosities apparently crossing the striae. 
The male: head black, thorax varying from black to reddish 
brown; elytra usually testaceous, sometimes black, or with 
the suture and outer margins black; legs equally variable, 
but the tibiae usually infuscate. The antennae black in both 
sexes. 

Bab . Chiuzenji. Seventeen specimens, taken in June. 
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Lepturoides ( Campylus) miniatus , Cand. 

Campylus (Lepturoides) miniatus, Cand. Notp« Leyd. Mus, 1885, vii. 

This species does not vary much in colour; there are gene¬ 
rally two red spots on the head, but sometimes these are 
absent The scutellum is distinctly carinate. 

L. 9-16£ mill. 

flab* Nikko, Miyanoshita, Subashiri, Ichiuchi, and Oya- 
yama. Rather common in forests in May. 

Lepturoides (Campy lus) scutellaris, sp. n. 

Lepluroirh minmto simillimus sed minor, elytris obscure rufis; 

scutollo valde carinato. 

L. 10 mill. 

This species is intermediate between L. miniatus and 
oculatus , but most like the first. The head punctate, punc¬ 
tures deep, rather close, but irregular, coloured like the head 
of L . oculatus , without the two spots seen in L . miniatus; 
the thorax blackish, with four nodules and margin reddish 
brown; the scutellum very strongly carinate, carina arched 
in outline, and well raised above the level of the elytra; the 
elytra dull red, punctate-striate, punctures very deep, inter¬ 
stices convex and rugose; the antennso and legs black. 

The scutellum in this species is as cunously iormed as that 
in Athous sulcyaneus, Motseh., of this series. 

Hab. Oyayama. Two female examples. 

Lepturoides ( Oampylus) oculatus, sp. n. 

Jnfuscatus, subnitidus, pilosus; oculis prominulis; elytris coccinoh 

profunde punctato-striatis, iiitorstitiis rugosis; antennis pedi- 

busque nigris. 

L. 8-9 mill. 

Infuscate, rather shining, with fulvous hairs on the head 
and thorax, bright red hairs on the elytra; the head, frontal 
carina between the antennse and a small space behind testa¬ 
ceous, punctate (in male not densely, in female densely), 
excavated behind the frontal carina, eyes small in the female, 
very prominent in the male; the thorax canaliculate in the 
middle, with two nodules on each side of the channel, nodules 
most conspicuous in the female, lateral margins testaceous, 
sometimes there are pale markings near the nodules; the scutel¬ 
lum punctate, carinate ; the elytra bright red, punctate-striate, 
punctures very deep and similar to those of L. miniatm[ 
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interstices flatfish, quite flat in male, less so in female, 
rugose; the antennae and legs infuscate, claws pale; in two 
specimens there is a sutural dusky band, not, however, well* 
marked. 

There are no spots on the head of this species like those of 
L. mintatus , Cand., but in facies it resembles small examples 
of it. In this and the two previous species the anterior tro¬ 
chanters are pale. 

Hub. Miyanoshita and Sobashiri. Nine examples. 

Note. —Since the second part of the paper was printed I 
have received a new species of Ltmonitts from Ilerr von 
Sch&nfeldt, viz.■ 

Ltmonitts eximius , sp. n. 

Capito thoraoeque viridi-aureia, sparse cinoreo-pubosoentibus: scu- 

tello perspicue carinato : olytris obscure purpureo-tinctis, inter- 

etitiis punctatis; an tennis nigris ; pedibus infuscatis. 

L. 6* mill. 

Greenish golden on the head and thorax, metallic, with 
ashy pubescence; the head punctate, punctures somewhat 
deep, not closely set, frontal carina well-marked, with the 
edge feebly sinuous, forehead conspicuously impressed, 
impression extending backwards triangularly betweon the 
eyes; the thorax narrowest anteriorly, punctured less deeply 
than the head, especially on the disk, hind angles obtuse; 
the scutellum coarsely and roughly punctured laterally, with 
a median smooth carina; the elytra dark bronze, with a 
purple tint, punctate-striate, interstices very feebly trans¬ 
versely rugose, almost flat and punctate; the antennae black, 
joints 2 ana 3 small and equal, 4 to 10 triangularly dilated on 
the inner edge; the logs, tibiae, and tarsi infuscate, femora 
obscurely brown. 

This species in general facies resembles L. ignicollis , Lew. 
The frontal impression is similar, but the thorax is more 
finely punctured and less narrowed anteriorly, the scutellum 
is less wide but similarly puqctate and carinate, the elytral 
interstices are not conspicuously rugose, but distinctly punc¬ 
tate only; the antennae also are less dilated. The type 
examples of both species are males. The two species men¬ 
tioned above, with L. approximans , Lew., and L. aurifer , 
Cand. (from N. America), appear to form a small group in 
the genus; all have a more or less distinct seutellar carina. 

Hal. Main island ( Herr Bossing), 
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List of Species. 


Adelocm Maklinii, Cand. 

-antennala. 

-porallola. 

Lacon cordicollia, Cand. 

-binodulus, Motsch. 

-fuliginoaue, Cand, 

-quadrinodtttiw. 

-scrofa, Cand. 

-turnons, Cand, 

-brunueus. 

-difticilis. 

trifasdatus, Cand. 
JVfori,stilus nipontmais. 

-aeobinula, Cmd. 

Alftuti berua, Cand. 

-pini. 

Totrigus Lowinii, Cand. 

grand is, Lew. 
Pectocera Fortunei, (had. 
Heteroderus agnatus, Cand., 
(^Lolus, Cand,, 
Ancbostua oquilus, Cand, 

-mus. 

-rufipos. 

Elator niponicus. 

-optabilia. 

-oriental] a. 

-fagi. 

— couvexicolHs. 

-acutellaris. 

-rubridorsus, Lew, 

-ainu. 

-chlaraydatus, 

-montanus. 

-puniceus, Lew. 

-miles. 

-canalicollis, 

-ljypogastricus, Cand, 

— mgrovontris. 

—— veetitus. 

-tenuistriatus. 

-rufipes. 

—* carbunculua, Lew. 

-- bicariiifllufi, Cand. 

-rugipennis. 

•-parviilus. 

-pauxilluH. 

-gradlipea. 

Meganonthes opacus, Cand. 

-bicariwitus. 

-higoniu®. 

-insidioaua. 


win the* fujisanus. 
lifoveolatua. 

-carimeeps. 

-gracilis, Cand. 

-palliduH. 

-lufligiiittw. 

-vompellis. 

-ornatus. 

Meliinoxnntlnis pictipennia. 

-aimiliK. 

Tlypolithus saxatilis. 

-oxpanaicomis. 

-fluviatilis. 

Cry ptohy pirns rival is. 

—~ criiciatus, Cand. 

-quadrillion, Carnl, 

-optutus. 

-mterstinctus. 

-tutus. 

-modest us. 

-humorulis, Cand. 

-cur at us, Cand. 

-inmilsus, Cand. 

-• telluris, Lew. 

— lutaipos, Cand. 

-dilfieilis. 

-albipilis, Cand. 

-fttomarius. 

-ellinticus, Cand. 

— - oval is, Cand. 

-caiinicollis. 

-minutissimus, Germ, 

-cinefaetus. 

-ogilis. 

Oardiophoriifl pinguis. 

— mpouicus. 

-opacus. 

-pullatua, Cand* 

-sequons, Cand. 

-pauper, Cand. 

■ - rameus, Law. 

* - notlius, Cand, 

-adjutor, Cand. 

-ferruginous. 

sobrmus, Cand. 
Melanotopsis cote, Cand. 

atmmitatus, Cand. 
~— mitriotus, Cand, 
Molanotus longipennis. 

-- iegatus, Cand. 

-spernendus, Cand 

— aimosus, Cand. 
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Melanotus correctus, Cand. 

-ocellato-punctatus, 

-senilis, Cand. 

-erythropygus, Cand. 

-imcctitiiiM, Cand., $. 

Fortnumi f Cand., J. 

-cnudex, Lew. 

-seniculua, Cand. 

T/imonius nipunensis. 

-montivagns. 

-nmrgmipennia. 

-bruimeus. 

-marginicollis. 

-vittatua, Cand. 

-imitans. 

-rufipennift. 

-atricolor, Lew. 

-ignicollis. 

-eximius. 

— approxiraans. 

Athous umbratilia* 

-subcyaneus, MoUch. 

— aeeossus, Cand. 

-sinuatus. 

-virous, Cand. 

var. brunneipmm h. 

-sanguinicollia, 1'Viv. 

-deaertor, Cand. 

-comes. 

-suturalis. 

-porrecticollis. 

—- aingularia. 

-jactatua, 

-mornatus. 

-undosus. 

Corymbitea daimio. 

-pruinosus, Motsch. 

-orientals, Cand. 

-cerosus (Athoua), Lew. 

-modestna. 

-aelectua, Cand. 

-fulvipennis, 

-prasnobilis. 

-sorrifer, Cand. 

-bypocrita. 


Corymbites notahilis, Cand, 

-—~ puncticollia, Motecft. 

-oneroKUS. 

-pncatua. 

- vagepictus. 

-mundulua, Lew, 

—* puorilis. Cand. 

- -gratus. 

-lemigineipennia. 

-rubriponnla. 

—— chlamydatus. 

-concolor. 

— obscuripos. 

Ludius iiiponensis. 

-Ceinaossei. 

-8ieboldii ? Cand. 

Crignius plobejup, Cand. 

’unior, Cand. 
intentus, Cand. 

Sericus (Ilolurahoxna?) serioariu*, 
Matneh. 

Agriotes longieollia. 

-pereimim 

- sericpus, Cand. 

#mWw#, Iiow. 

-fl«pos, Lew. 

-exulatuM. Cand. 

-elegantulus. 

- heholus, Cand. 

-ogurso. 

-lcucophtoatuB, Cand. 

-palustm. 

Agomschiua obscuripea, Cand. 
Smcosotnus viridis. 

Glyphonyx illopidus, Cand. 

var. bteofor, Cand. 

Silesia muse ulus, Cand. 

var .Jlavipetmis. 

-acabripejinis. 

Adraatua patagmtus. 

Lepturoides (Oampylua) versicolor. 

- ( - ) mimatue. Cand. 

-(-) srutellana. 

-—~ (-) oculatus. 
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XXXV .—Natural History Notes from IIM* Indian Marine 
Survey Steamer 1 InvestigatorCommander /?. F. IToshyn } 
R.N., late commanding .—Series IT., No. 1. On the Results 
of the Deep-sea Dredging during the Season 1890-91 
(continued). By A. Alcock, M.B., Surgeon-Captain 
Superintendent of the Indian Museum* 

[Continued from p. 245. 

Family Galatheidee. 

Munida, Leach. 

75. Munida militarise Henderson, var. nov. andamanica . 

The length of the carapace is very little more than its 
greatest breadth. The uptilted rostrum is a good deal more 
flian half the length of the carapace and more than double 
the length of the slightly divergent supraorbital .spines; it 
extends backwards as a faint carination of the front half of 
the gastric region. The anterior border of the carapace on 
either side of the rostrum is convex and slightly oblique; 
the posterior border is smooth ; the lateral borders aie armed 
with 7 (2H-3-f2) spines. The transverse ridges are strongly 
developed and finely and faintly beaded, and are thickly 
fringed with setae, some of which at regular distant intervals 
are long. The gastric area is armed in front with a convex 
row of spines, of which only two, namely those in the imme¬ 
diate rear of the supraorbital spines, are conspicuous, while 
of the others the outermost one on each side is the largest 
and stands far back. 

A small spinelet is present on each side immediately behind 
the bifurcation of the cervical groove. The cardiac area is 
usually well dofined by a zigzag incision. 

The abdominal terga have the transverse ridges well 
developed and setose; the second only is armed, having on 
its anterior margin a row of 8 distant spinelets. 

The eyes are large, the major diameter of the moderately 
flattened corneal region being between one third and oue 
fourth the length of the carapace; conspicuous sette fringe 
the corneal region, and the pigmentation of the latter varies 
from slate-grey to cinnamon-brown. 

The spines of the basal joint of the antennulary peduncles 
are long and needle-like. 

The antennal peduncles are smooth ; the basal joint has its 
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antero-intcrnal angle produced into a spine which is not 
visible from above, and the second joint has both its anterior 
angles pioduced into long sharp spines; the flagellum is 
alwnit three times the length of the body. 

Ol the external maxillipeds the ischium has its inner edge 
finely, sharply, and very regulaily toothed throughout, and 
the meiopoditc has two large spines on its inner edge. 

The thoracic legs are comparatively short and stout. The 
chelipcds when fully extended only just exceed the fully 
extended body in length without the rostrum in the male, and 
in the female only just equal the body without tho rostrum, 
and from the ischium outwards they are hairy and granular; 
the prismatic meropodite has the upper edge throughout and 
the mner (lower) edge in its distal half spiny, and ends above 
in two huge spines, the inner edge ana the granular outer 
edge ending in smaller spines ; the carpus has spines in two 
rows on its upper and outer surface and two or three obliquely 
placed spinules on its innei surface; the propodite in the 
upper and outer surface of its palmar portion has three rows 
ot spines; the flngeis are rathei longer than the palm and 
are closely and evenly toothed, tho immobile linger having 
usually a large spine near the middle of its outer edge and 
terminating in a pair of large spines, between which the tip 
of the dactylopodile closes. 

Of the second, third, and fourth thoracic legs tho upper 
(anterior) edge is closely fringed with long hairs from the 
base of the ischium to the tip of the claw; in all the merus 
and tho carpus have the upper (anterioi) edge strongly spined, 
and Ihe merus, piopus, and dactylus have the posterior edge 
serrate or spinulate. 

The branchial formula conforms to tyj>e. 

This subspecies has often been dredged in the Andaman 
Sea, and appears to be gregarious. On the present occasion 
several specimens of both sexes were dredged at Station 115, 
188-220 fath. 

The largest male measures 54 millim. and the largest 
female 56 millim. from the tip of tho rostrum to tho end of 
the telson. 

Colours in life: cephalothoracic region and appendages 
pink, abdominal region white. 

The characters are quite constant throughout a largo series 
of individuals of both sexes. 

76. Munida squamosa, Henderson, var. nov. proliaa. 

The length and the greatest breadth of the carapace are 
nearly the same. The almost horizontal rostrum is one 
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third the length of the carapace, and the orbital spines, which 
are slightly inclined upwards! are two thirds the length of 
the rostrum,-—all three being very distinctly squamous. The 
anterior mavgin of the carapace on either side of the rostrum 
is concave and without any obliquity; the posterior margin 
has a pair of spines, one on either side of the middle line; 
the lateral margins arc armed each with five spines. The 
gastric area is very distinctly delimited and is armed in front 
with two (and only two) spines, which stand immediately 
behind the supraorbitals and are about a third the length of 
these. The cardiac area also is very distinctly defined, and 
is surmounted centrally by a large spine and flanked on each 
sidej just behind the bifurcation of the cervical groove, by a 
similar Bpine. The transverse ridges are well developed and 
arc strongly and sharply beaded and thickly and very finely 
setose. 

The abdominal terga also are most beautifully sculptured 
with similar ridges, transverse and concentric; the second, 
third, and fourth terga are armed on their anterior margin 
each with four distant spines, the middle pair of which me 
large and conspicuous, and the fourth also has in its hinder 
portion and in the middle line a single spine. 

The eyes are large, their major diameter being more than 
one fourth the length of the carapace, and the eye-stalks on 
the upper surface have several setose squames; the corneal 
region is compressed and closely fringed with setee at base. 

The spines on the basal joint ot the antennules are not 
large, only the outer terminal spine and the anterior of the 
two marginal spines being of noticeable size. 

The antennal peduncles are scaly; the basal joint has a 
small tubercle at its internal angle, and the second and the 
third joints have each a spine in the same situation; the 
flagellum is very little longer than the chelipeds. 

The external maxillipeds are very hairy and have the 
exposed surface of the ischium and merus scaly, the former 
joint being serrated, up to a large terminal spine, along the 
inner edge, and the latter having a similar spine noar the 
middle oi the inner edge. 

The thoracic legs are long, slender, and most remarkably 
squamous, the scales being fringed with fine setaa. The 
chelipeds, which are relatively both stouter and longer in the 
male, are in that sex one third of their own extent longer 
than the body with the rostrum, being also a little unequal; 
the merus, which is almost square in transverse section, has 
three regular rows of spines on its upper and inner face; 
and the carpus and propodite, which are almost cylindrical. 
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have each two irregular rows of spines on the inner face, the 
propodite also having two or three spines on the outer aspect: 
the fingers are about two thirds the length of the palm ana 
are finely toothed, the immobile finger having a second 
seiics of 5 or G large teeth and ending in a pair of claw-like 
spines, between which the tip of the dactylus shuts. 

Of the second, third, and fourth thoracic legs tho merus 
has both edges spiny, the anterior the more markedly so; the 
carpus has tne anterior edge spiny, the posterior edge having 
only a single terminal spine: tho propodite has the posterior 
edge distantly spinulatc; ana the dactylus has the anterior 
edge crenulate. 

The first abdominal appendages are absent in the male* 

Colour in life dull red. 

Dredged at Station 115, 188-220 fath. 

The largest male measures 42 millira, and the largest 
female 41 millim. from the tip of the rostrum to the end of 
the telson. 

The spermatozoa of this form, which I have had an oppor¬ 
tunity of examining in a specimen lately sent from the 
i Investigator/ are remarkable for their size, but still more 
for their form. As teased out from a piece of the sperm-tube 
they consist of an elongate oval head which gradually tapers 
to a long lash-like tail. They have, in fact, much the 
appearance of flagellate spermatozoa of gigantic size, only the 
end of the flagellum is truncated and split into two little lips, 
and the head is connected at its front end by means of a short 
twisted filament with a sucker-like plate. In structure the 
head and the tail throughout its whole extent arc alike, con¬ 
sisting of a granular core, which stains deeply with carmine, 
and an outer clear structureless envelope, which remains 
unstained. 

77. Munida tricarinata, sp. n. 

Belonging to the group Munida granulata } aoabra , and 
promma , Henderson, and Munida obesa, Faxon. 

The length of the carapace and the greatest breadth are 
equal. The entire carapace is covered with spinelefcs arranged 
in longitudinal and transveise rows. The rostrum is less 
than one fourth the length of the rest of the carapace and not 
very much longer than the supraorbital spines; it is con¬ 
tinued backwards to the after border of the carapace, first as 
a sharply spinulate carination of the front half of the gastric 
region, then as a row of 3 close-set spines traversing the 

S osterior half of the gastric region, then as a row of 3 more 
istant spines traversing the cardiac region, and terminates 
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as a large spine on the posterior margin of the carapace. On 
either side of this rostral series of spines the orbital spine 
also is continued backwards as a gently divergent series of 
rather smaller spines, so that the carapace is dorsally tra¬ 
versed by three sharply spinate carinoe. The anterior 
margin on either side or the rostrum is concave, without any 
obliquity; the posterior margin is raised and closely spinate 
tlnoughout; on the lateral margins the spiriatuie hardly to 
be distinguished from the general spinature of the surface, 
the antcro-lateral spine alone being large. 

Abdominal terga with the transverse and concentric ridges 
well developed; the first tergum is remarkably broadly 
exposed ana has the entire surface sharply rugose; the 
second and third have their anterior edge and their principal 
transverse ridge spinate, two of the spines in every case, 
namely those on cither side of the midtile line, being large; 
the fourth has the anterior edge only armed in an exactly 
similar manner. 

The eyes are large—the major diameter one fourth the 
length of the carapace—and much compressed ; the corneal 
region is remarkably narrow and the setae that fringe its banal 
margin overlap the eye in front; in addition to these setio 
there arc three half-rings of set© on the eye-stalks. 

The basal joint of the antennal peduncle has its antcro- 
intcrnal angle produced into a great serrated hairy spine 
about half as long as the carapace, the spines of the two sides 
converging in front of the eyes ; the antennal flagellum is not 
much more than two thirds the length of the body with the 
rostrum. 

The external maxillipeds are very hairy, and tho merus 
has a strong spine on the inner edge near the proximal end. 

The chehpeds (in the female) are one half longer than the 
body with the rostrum, are slender and cylindrical, and arc 
remarkable for the great length of the carpus, which is equal 
m length to the palm of the propodite or more than two thirds 
the length of the meropodite; all the joints are sharply 
squamous, the scales on tne meropodite, and to a less extent 
on the carpus (except on the under surface of these joints), 
forming spines; the Angers are rather more than two thirds 
the length of the palm, tho opposed edges arc finely and 
closely serrated, the immobile finger having also a second 
series of distant large teeth and ending in a pair of claws 
between which the tip of the dactylua closes. 

The second, third, and fourth legs have the merus and 
carpus strongly spinate along both edges, the propus finely 
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serrate on the posterior edge, ami the dacfcylus crenate on the 
front edge. 

An ovigerous female from the Andaman Sea, 112 fath.: 
length 29 millim. from tip of rostrum to end of telson. 


78. Munida interops, sp. n. 


Very closely related to M. mierovhthahna , A. M.-Ktlw. 

The bieadth of the carapace is barely three fourths of the 
length (without the rostrum). The rostrum, which is 


strongly upeurved and is indistinctly serrated at tip, is con¬ 
siderably more than half the length of the carapace and 
considerably more than double the length of the divergent 
supraorbital spines; it extends backwards as a faint carina- 
tion of the anterior third of the gastric region. The frontal 
border on either side of the rostrum is convex and slightly 
oblique; the posterior border is raised but unarmed; the 
lateral margins arc armed with 7 (2 H-8 + 2) spines. The 
transverse ridges are strongly developed, smooth, and thickly 
ftinged with short setae. The tumid gastric area bears in 
front a convex row of spines, only two ot which, namely 
those which stand immediately behind the supraorbital spines, 
are conspicuous, the outermost spine on each side being placed 
far back on a level with the centre ot the hepatic region. 
The cardiac area is well defined and is bounded on each side 


by a spine standing immediately behind the bifurcation of 
the cervical groove. A spin ale or two are found within the 
area enclosed by the bifurcation of tire cervical groove. 

Abdominal terga each with one or two smooth setose 
ridges; the second tergum only is armed, having 6 to 8 
spines on its front edge. 

The eyes arc email, with tho cinnamon-coloured corneal 
region hardly compressed and little dilated, its major diameter 
being about one eighth the length of the carapace. 

The spines of the basal joint of the antennulary peduncle 
are long and needle-like. 

The antennal peduncles are smooth ; the basal joint has 
its internal angle produced into a stout spine, which, however, 
is not visible from above, and the second joint has both its 
anterior angles produced into long acicles; the flagellum is of 
great length. 

The external maxillipeds are slender, almost smooth, and 
but slightly hairy; the inner edge ot the ischium is sharply 
toothed throughout and the inner edge of the racrus near the 
proximal end nears a very prominent spine. 

The thoracic legs are slender, smooth or veiy faintly 
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squamous, and very slightly hairy. The chelipeds in the 
male—in which sex they are not quite symmetrical—exceed 
the length of the fully extended body, measured with the 
rostrum, by rather more than a carapace length, and in the 
female by half a carapace length; the mcrus ana carpus aud 
the propus in its palmar portion arc covered witli large 
thorns; the fingers, which do not quite equal the palm in 
length, are evenly and finely toothed, and the immobile finger 
has also several distant spines along its outer margin, and at 
the base of the terminal claw a pair of small teeth, between 
which the tip of the dactylus closes. 

Of the second, third, and fourth thoracic legs the nierus has 
both its margins and the carpus its front margin thorny, the 
posterior margin of the carpus having only a long terminal 
spine, while the propus and dactylus have their posterior edge 
serrated tor a series of minute articulating spinulcs. 

The first pair of abdominal legs in the male have the usual 
development. 

Colour in life milky pink. 

Several males and females from Station 112, 561 fathoms. 

The largest male measures 45 millim., and the largest 
female 43 millim., from the tip of the rostrum to the end of 
the telson. 

This species has also been dredged off Colombo in 675 
fathoms. It appears to be gregarious. 

I havo to separate provisionally from this species, as 
illustrating a variety, two large males which only differ trom 
the above type in the nature of the chelipeds :— 

79. Munida mtcrops , var. lasiochelce , nov. 

Differs from M. microns only in the structure of the cheli¬ 
peds, which (in the male) are markedly unequal, one (the 
right in one individual, the left in the other) exceeding its 
fellow by nearly the whole length of the dactylus. 

The chelipeds are very densely furred, except on the short 
ischium, and are from nearly twice to two aud a half times 
the length of the fully extended body measured with the 
rostrum; they arc thorny, much as in M. micron# , except 
that the thorns are relatively smaller, especially on the 
pvopus, aud most of all on the propus of the larger cheliped, 
where they are almost entirely hidden in the thick fur* The 
fingers are not much more than half the length of the palm; 
and while in the smaller claw they are straight, dosely 
apposed, and otherwise the same as in M. miorops , in the 
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larger claw they are separated throughout, but especially at 
the base, where there is found on the dactylus a large trun¬ 
cated tubercle and on the immobile finger a corresponding 
excavation and bulging. The carpus of the shorter claw has 
a strong bend outwards. 

Two males were diedged in the Andaman Sea, along with 
M. micropti. at 480 fathoms. The largest measures 
60 millim. from the tip of the rostrum to the end of the 
telson, and 175 millim. from the tip of the extended larger 
cheliped. 

Munidopbis, Whiteaves. 

80. Munidopsis stylirostria, Wood-Mason. 

JUuntdoptu itulirottm, Wood-Mason, Ann. & Mag. Nat. Hist., Fob 
1891, p 201. 

The general surface of the body is finely pubescent 
dorsally. 

The greatest breadth of the carapace is about three fourths 
of the greatest length (without the rostrum). The rostrum, 
which is styliform and strongly upeurved, is nearly two 
thirds of the carapace iu length; the front margin of the 
carapace is slightly oblique, and is unarmed except for a 
strong spine at the antero-lateral angle, and the lateral 
margins, which are parallel throughout or cron a little diver¬ 
gent anteriorly, arc, except for the antero-lateral spine, either 
unarmed or only slightly rugose anteriorly; the posterior 
margin is raised, but is quite smooth; the turaia gastric 
region is marked by the presence of rugosities which ante¬ 
riorly culminate in a pair of coarse spinelets, one on each side 
of the middle line. 

The abdominal terga from the second to the fourth inclu¬ 
sive are transversely channelled, both margins of the channel 
being raised into finely ctenate crests. 

The eye-stalks, which are very stout and very short, are 
not united, are freely movable, and are not prolonged beyond 
the globular corneee. 

The greatly inflated basal joint of the antennulary 
peduncles has the two external terminal spines very strong 
and long, projecting far beyond the eyes. 

The antennary tlagellum is not much longer than the 
chelipeds. 

The external maxillipeds have the inner edge of the isohio- 
podite evenly toothed throughout and the lower edge of the 
meropodite furnished with two large unciform spines near 
the proximal end. 
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The thoracic legs, except the ischiopodite of the first pair, 
are almost devoid of hairs. 

The chelipeds aic robust and are not quite symmetrical on 
both sides, the longer one being about an eye-length shorter 
than the fully extended body (measured with the rostrum) ; 
their meropodite and carpopodite have each a terminal ring 
of four spines, the meropodite also having a series of distant 
Rpinclcts along the upper margin in continuity with a terminal 
spine on the upper edge of the ischiopodite, and the last- 
named joint having also a terminal spine below; their fingers, 
which are barely equal in length to the inflated palm, are 
finely and evenly toothed up to the very tip, are capable of 
very complete apposition, and when shut form a pronounced 
spoon. 

The second, third, aud fourth thoracic legs are at least 
two thirds the length of the chelipeds, and have the rncro- 
podite and carpopodite granular (the former joint with a pair 
of terminal spines above, the latter with a single one), and 
the curved dactylopodite furnished on its posterior margin 
with a row of spines hardly smaller than the terminal claw. 

The abdominal legs of the male, excepting the first and 
second pairs, are quite rudimentary. 

The length of the largest male from the tip of the rostrum 
to the end of the telson is 45 millim. 

Colours in lite milky orange, fading to milk-white on the 
carapace and sternum ; corneas milky yellow. 

Laccadive Sea (Stations 107 and 109), 738 fathoms. 

81. Munidopsis dasypus^ sp. n. 

Nearest to M . Siysbet, A. M.-Edw. 

Body pubescent; thoracic legs densely covered witli long 
hairs. 

The greatest breadth of the carapace is about three fourths 
the greatest length. The rostrum, which is styliform, gently 
ascendant, and slightly curved at tip, is a little more than 
half the length of the carapace; the front margin of the 
carapace is markedly oblique and is unarmed, except for a 
small antero-lateral spine; the lateral margins are parallel, 
with a slight convergence in the anterior third, where there 
are two spinelets behind the antcro-lateral spine; the poste¬ 
rior margin is raised and bears four atroug spines in its middle 
third; the general surface of the carapace is smooth and 
polished anteriorly, and is marked posteriorly by alight trans¬ 
verse ripples. 

Ann ► <fc Mag . N. Hist. Ser. 6. VoL xiii. 


22 
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The anterior abdominal terga have a faint naked trans¬ 
verse groove. 

The eye-stalks, which are slender and comparatively long, 
are not prolonged beyond the globular corneaa, are not united, 
and are freely movable. 

The inflated basal joint of the antennulary peduncle has 
on!) one of its spines, namely that at the antcro-exiernal 
angle, long. 

The antennary flagellum is not much longer than the 
chelipeds (in the female). 

The ischiopodite of the external maxillipeds has the inner 
edge evenly toothed and the lower edge prolonged distally 
into a huge spine, while the ineropodite has two strong spines 
on the lower edge in the proximal half. 

Tlie thoracic legs, except the fifth pair, are thickly covered 
with long hairs. The chelipeds are long, slender, and 
slightly asymmetrical, the longer one exceeding the length of 
the tally extended body (with the rostrum) by the extent of 
the dactylopodite; their ischiopodite has two strong distal 
spines, one above, tho other below, their ineropodite two rows 
of spines along the upon and inner surface and a terminal 
ling of four spines, ana the carpopodite has a terminal ring of 
three spines ; the slender fingers, which are finely and evenly 
toothed to the very tip, slightly exceed the elongate palm in 
length. 

The second, third, and fourth thoracic legs arc relatively 
short, the second pair barely, and the others less than, half 
the length of the chelipeds ; in all the ineropodite and carpo* 

E odite have the anterior edge spinate, and the dactylopodite 
as the terminal claw but slightly curved and very much 
longer than the spines along the posterior edge. 

An egg-laden female from Station 112, 561 fathoms, 
measures 44 millim. from tho tip of the rostrum. 

Colours in life uniform milky orAnge. 

82* Muntdopm acobina , sp. n. 

Nearest to M . erinacea , A. M.-Edw., AT. apinifera> A* 
M.-Edw., and AT. Agaasizii , Faxon. 

Body and appendages almost devoid of hairs, but with the 
spinature sharp and distinct* 

The greatest breadth of the carapace is about six sevenths 
of its lengthy The rostrum, which is styliform and slightly 
recurved at tip. is not quite half the length of the carapace \ 
the lrontal border is very slightly oblique and, except for one 
oi two small spinelets above the base of the antenutt, is 
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smooth; the lateral borders, which are convergent anteriorly, 
are from six- to ten-spined ; the posterior border is raised and 
is surmounted by a series of about ten spines; the gastric 
region boars a pair of spines at the base of the rostrum and a 
row of spines along the middle line, and this row is continued 
along the cardiac region, some of the spines there being bifid 
or trifid; on the branchial regions are numerous sharp 
tubercles and spines. 

The abdominal terga and pleura are glabrous; the second, 
third, and fourth terga arc deeply channelled transversely, 
the edges of the channel forming sharp and very evenly 
spinatc crests. 

The eye-stalks are very short, free and freely movable, and 
not prolonged beyond the ovoid corneas. 

The basal joint of the antennulary peduncles has three 
large terminal spikes of nearly equal length. 

The spines on the joints of the antennal peduncles are 
remarkably distinct and the flagellum is about twice as long 
as the body. 

The isohiopoditc of the external maxillipeds is evenly 
toothed along the inner edge and has a terminal spine on the 
lowci edge, and the meropodtte has two spines near the 
proximal end on the lower edge. 

The thoracic legs arc granular, or squamous, or spinate. 
The chelipcds are somewhat longer, but hardly stouter, than 
the second, third, and fourth legs, and in the male they are 
somewhat longer and in the female somewhat shorter than 
the fully extended body (with the rostrum); all their joints 
except the first and last are more or less thorny; the fingers 
are long, slender, and finely toothed, being in the male a 
little longer than, and in the female about the same length as, 
the palm. 

The second, third, and fourth legs have the anterior edge 
of the ischiopoditc and carpus thorny and the teeth on the 
posterior edge of the dactylopodite small. 

The abdominal legs of all but the first two pairs are rudi¬ 
mentary in the male; those of the first pair are absent in the 
female. 

Length of the male 40 millim,, of the female 42 raillim. 
(measured from the tip of the rostrum). 

Dredged at Station 120, 240 fathoms. 

83. Munidopeie mibequamom , Heuderson, 
var. nov. pallida . 

The carapace to the very tip of the rostrum is covered with 

22 * 
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hairy squames arranged in transverse series; its greatest 
breadth is about six sevenths of its length. The rostrum, 
the length of which is about two fifths that of the carapace, 
is broad, being at its base nearly one third the breadth of the 
carapace, triangular, and strongly carinated. and upeurved 
and serrated at tip; the frontal border is in the same convex 
curve with the anterior portion of the lateral borders, it bears 
on each side two strong spines, and there is also a strong 
antero-lateral spine, and the lateral borders are armed in 
addition with three or two spimiles; the posterior border is 
raised and quite smooth ; the gastric and cardiac regions are 
well defined, the former having a pair of spines on the middle 
line in front. 

The abdominal terga and pleura* are squamous and hairy, 
but are not spinate; the second, third, and fourth terga are 
grooved transversely. 

The aye-stalks, which are short and stout, arc united with 
one another at base and are almost immobile, each is prolonged 
beyond the cornea into a stout spine, which projects obliquely 
from beneath the base of the rostrum, to which, at first sight, 
it appears to belong. 

The basal joint of the antermulary peduncles is stout, but 
not inflated ; of the two external terminal spines only one— 
the lower—is large and conspicuous. 

The antennary flagellum is three times as long as the 
cheliped. 

The external raaxillipcds are short and slender, the ischium 
having the inner border finely ctenate and the meropodite 
having the lower border irregularly crenuiatc. 

The thoracic legs are granular, or squamous, or spinulate, 
and moderately hairy. 

The chclipeds are shorter and not very much stouter than 
the second, third, and fourth legs, their longth being con¬ 
siderably less than half that of the body (with the rostrum); 
in the male they arc slightly asymmetrical; the meropodite 
and carpus have each a terminal ring of spinelets, and the 
fingers, which arc longer than the inflated palm, are coarse, 
and arc excavated en cuill&re at tip, being closely emulate 
round both edges of the spoon-shaped tips, but not toothed in 
the proximal half. 

The second, third, and fourth thoracic legs have the joints 
remarkably prismatic and the carpus arid propodite strongly 
fluted; in au the anterior border of the meropodite and carpo- 
podite is spinate, and the teeth on the posterior border of the 
long dactylopodite are small. 
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The abdominal legs, except the first two pairs, are rudi¬ 
mentary in the male. 

Length 59 millim., measured from the tip of the rostrum. 

Colour in life brilliant white. 

Dredged at Station 118, 1803 fathoms. 

The variety differs from the typical form in having only 
two gastric spines, in having the rostrum broader, in having 
the cardiac area more distinctly delimited, and in the strongly 
fluted fifth and sixth joints of the second to fourth thoracic legs, 

Elasmonotus, A. Milne- Edwards. 

84. Elasmonotus cylindropltthalmus , sp. u. 

Nearest to Elasmonotus lonymanus } A. M.-Edw., and to 
Elasmonotus carinipes , Faxon. 

The carapace is quadrangular, with the antero-latcral 
angles simply rounded and the surface and borders perfectly 
smooth, the greatest breadth being about three fourths of its 
length. The rostrum is triangular, flat, and horizontal, with 
the extreme tin slightly upturned; the frontal margin, which 
is faintly lobed on cither side o( the lost rum, meets the lateral 
margins, which arc almost parallel, at right angles; the 
raised posterior margin is smooth; two deep grooves, one of 
which mosses the cardiac region, pass across flic carapace 
transversely. 

The abdominal terga and pleura are perfectly smooth; the 
torga, from the second to the fourth, are transversely grooved, 
the odges of the groove being salient but smooth ; m the ease 
of the fourth tergum the posterior edge of the groove forms 
a strongly convex eminence. 

The eye-stalks, which are slender and extremely short, arc 
free and freely movable; the cornofe are remarkably long and 
cylindrical, their length being about two thirds that of the 
rostrum. 

The basal joint of the antonnulary peduncles lias two 
external terminal spines, these being the only spines found 
upon the animal. 

The antennal peduncles arc long and slender, the antero- 
external angle of each of the second to fourth joints forming 
a tooth. 

The external maxillipeds arc long and slender, the ischium 
having the inner edge finely toothed, and the meropodite 
having two small tubercles on its lower edge near the 
proximal end. 

The thoracic legs are perfectly smooth and hardly pubes- 
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cent. The chelipeds are long—one half longer than the body 
and more than three times as long as the other legs,-—slender, 
and cylindrical; the fingers, which arc not two thirds the 
length of the palm, are singular in being rather hairy. 

The second to fourth thoracic legs are slender and ex¬ 
tremely short, being not quite as long as the carapace (with 
the rostrum); they all have the meropodite strongly carinated 
along the anterior border and the dactylopodite (which has 
the usual spiny posterior border) short. 

Colours in life milky red above, milk-white below. 

An egg-laden female from Station 115, 188-220 fathom^ 
measures about 24 millira. from the tip of the rostrum, 

[To be continued ] 


XXXVI.—Corylophid© awcfTrichopterygid©j^nrffw the 
West-Indian Islands . By the Rev. A. Matttiews. 

I AM indebted to the Committee of Natural History of the 
British Museum for the permission to examine and describe 
the insects which form the subject of this memoir; they were 
collected in the Wost-Jndian islands, chiefly in Grenada and 
St. Vincent, by Mr. H. II Smith, to whom much credit is 
due for the careful manner in which they have been mounted 
and preserved, since almost every specimen has retained its 
full complement of limbs—a matter of no small difficulty and 
of somewhat rare occurrence. 

Although the collection contains more than 1000 indi¬ 
viduals, the number of species is comparatively small; very 
few examples of the smaller and more interesting kinds seem 
to have been found, while those of larger size are represented 
by immense series, in one case exceeding 500 specimens. 

The prevailing character of both Corylophidai and Tricho- 
pterygia© inclines to the tropical American type and does not 
present any special peculiarities, except, perhaps, in Throsti - 
dium invisibile ; for, although this insect has already been 
found in many tropical regions—in Ceylon, where it was 
discovered by Herr Nietner, in the Cape-Vcrd Islands by 
Mr. Wollaston, and in Central America by Mr. Champion— 
yet in all those localities it appears to be rare j the West- 
lndian Islands, however, seem to be its head-quarters, more 
than fifty specimens having been taken by Mr. Smith in 
Grenada and St. Vincent. 
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It ib also remarkable that, notwithstanding the constant 
intercourse between these islands and Europe, only two 
European species are found in this large collection, both of 
which had previously been taken on the American continent. 

The Trichopterygidse form about three fourths of the whole 
collection, and, as it always happens when any fresh locality 
has been entomologically explored, the genus Trichopteryx 
contributes the usual amount of species, which it is very 
difficult to distinguish, but quite impossible to associate with 
each other. Indeed, this genus is the bane and vexation of 
describers, presenting as it does among its various compo¬ 
nents, when examined under a high magnifying-power, 
many unmistakable specific distinctions, persistent through 
a large scries of individuals, but in a great measure unappre- 
ciable to casual observation. From my own experience, 
extending over a period of more than half a century, I feel 
convinced that there are few, if any, genera of Ooleoptera 
more numerous in species than Trichopteryx , and not one 
represented by such myriads of individuals; they abound in 
every region of the world and in every conceivable locality 
except water, and oven there are represented by the closely 
allied family of Hydroscaphidse. Indeed, the study of TricJio - 
pteryx as a genus suggests to the mind an impression similar 
to that produced by observing on a moonless night a portion of 
the Via Lactca through a powerful telescope, for the further 
you penetrate into space the more bewildering is the multitude 
of stars brought into view. Thus, whenever the fauna of 
any fresh tract of country becomes explored, the species of 
Trichopteryx must go on indefinitely increasing in number. 
And it is to be feared that this fact, together with the minute 
size of the animals themselves, has much effect in deterring 
entomologists from the pursuit of this moat interesting class 
of Ooleoptera, But instead of altogether relinquishing the 
study in despair, it would bo better to regard Trichopteryx as 
many regard llovnalota —I mean as a genus of which a general 
knowledge is all that is really necessary, and, leaving the 
more obscure species to monographic describers, content them¬ 
selves with the recognition of such as are more conspicuous. 
Thus in part ignoring Trichopteryx , they will find among the 
other genera of the same family abundant material for a 
study of the most interesting and absorbing nature, totally 
devoid of difficulty or confusion, embracing objects of very 
great beauty and engrossing interest, both from their perfect 
organization and curious habits of life, 
i have been led to these remarks by the scepticism with 
irhich many regard the species of Trichopteryx . Col. Motsch- 
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ulsky, while I enjoyed the advantage of his correspondence, 
assured me that 1 should find those which he had separated 
to be true and genuine species when examined under ^ a 
magnifying-power sufficiently high to render the superficial 
sculpture clearly visible; and this I found to be true in forty 
out of forty-two types which he had kindly sent. And I 
feel no hesitation in saying that any one who will take the 
same trouble will come to the same conclusion, and that 
opinions formed without such examination, and sometimes 
without any examination at all, can be of no real value. 

Among the Corvlophida* Sacium imtahile is a very pretty 
and interesting audition to its genus; like its congener 
& Oberthuri it varies much in the disposition of the yellow 
markings on its elytra. The two species of Arthrolipn rare 
insignificant, but very distinct; they are each represented by 
a single example. Sertcoderus mlnvtus is a new and distinct 
species, and, what is very unusual in that confusing genus, 
easily recognized, llhypolnus dimmilis differs much in form 
from any of its congeners, but agrees with them entirely in its 
anatomy, especially in the elongate linear mandibles. 1 have 
already described Orthoperm perpmiUw in the 1 Biologia 
Centrali-Auiericana * from specimens taken in Nicaragua by 
Mr. E. Janson. It appears to be excessively abundant in the 
West-Indian Islands. 


Corylophid®. 

List of Species* 

Saciuui instabiJo, sp. n. Corylophodes pu&illus, «p. n. 

Arthrolips innotatalis, sp. n. Kbypooiua dbaimilis, sp n. 

-nitidua. an. n. Oithopmia peipuHillu*. 

Sericodcrus minutim, sp. a. 

Saeiuoi instabile , sp. n. 

L. c. T50 mm. Oblongo-ovale, convexum, nitidulwn, minute et 
confortim punctattim, pilis aureis douse yestitum, castanoum, 
fasoiis duabus flavis undulatis, aut nmculis quatuor mt rotun- 
datis, in elytris notatum ; amennis obscure, pedibus jaote flavis* 

This very distinct and ^pretty species was found by 
Mr. Smith rather plentifully in the island of Grenada. 

Arthrolijjs innotabifia, sp. n. 

L. e. 0-60 mm. Oblougo-ovalis, fnscus, broviler pubesceus, con¬ 
vex us, minute et eonfertiseime punctafcus; proaoto magno * an- 
tonnia perbrevibus atquo pedibus bete flavie. ' ' 
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One specimen of this rather obscure and uninteresting 
species was found in Grenada. It is chit fly distinguished by 
its very short antennas. 

Arthrolips nit idus 9 sp. n. 

L. v. 0-85 mm. Obiongo-ova!is, angustus, nitidissiraus, minuto et 
remote punctatus, liaud pubesceiJB, paUidc c.islunous; pronoto 
parvo; elytris longis ; pedibus atquo nut on tub fiavia. 

This species is distinguished from the preceding by its 
small thorax, long narrow elytra, and remoto punctaiion. 
One specimen only was found near St. John’s Itiver in 
Grenada. 


Bericodorm minutus , sp. n. 

L. o. 0*70 mm. Subovafus, hat angustus, obscure flnvus, aureo- 
pubosoens; pronoto glabro, niltdo; cl^tris poMico attonuatis; 
pedibus obscure Havis ; ontonnis sut brovibus, obscure ila\is, clavis 
infubcatis articulo ultimo prof unde o\cavato. 

S. minutus is an unusually distinct species of this perplexing 
genus; it may be known from others by its small size and 
dusky colour, and seems to be exceedingly abundant in these 
islands. 


Cori/lophodes pusillus, sp. n. 

L. c. 0*75 mm. Honrisphsurieus, nitidissimus, fere irnputictatus, 
niger; pronoto plus minusve transluridc tostacoo; podibus atquo 
an tennis buI brevibus, pollide Jlavis. 

This small species may be recognized by its very shining 
smooth surface, black elytra, and more or less testaceous 
thorax. It seems to be rare, only eight specimens having 
been taken in Grenada and St. Viricont, of which several are 
immature and discoloured. 

Ehypolnus dmimilis , sp. n. 

L. o. 0*76 mm. Ovotus, valdo oonvexus, nitidissimus; pronoto 
impunetato, nigrescmiti; elytris piceis; pronoto atquo elytris 
marginalia ; podibus atquc antonnis ltnte tiuvosoentibua. 

Ji. dmimilis differs much in form from the more typical 
species of its genus; but since having dissected two indi¬ 
viduals, and found no difference whatever from the normal 
character of the organs of the mouth, especially of the curious 
linear mandibles, nor in the relative proportion and disposition 
of tho various parts of the external skeleton of the underside, 
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or in the number and relative size of the joints of the antennas, 
I do not feel any hesitation in placing tho present species in 
the genus Rhy minus, It was found not uncommonly both in 
Grenada and St. Vincent. 

Orthoperm perpusillus, Matth. 

Orf/ioperuA perpmillm, Matth. Biol. Centr.-Americana, Col, ii. pt. 1, 
p 124 (1*87). 

L. c. 0*50 nun. 0vat us, valde convexue, ater, irapunctatus; pro- 
riot o sat magno; pedihus ntque antennia piceis. 

1 described this species in the ‘Biologia ’ from two examples 
taken by Mr. E. Janson in Nicaragua. It appears to abound 
in the West-Tndian Islands, where it has been found in great 
profusion by Mr. Smith, 


Trichopterygidffi. 


List of Species . 


Ptoryx brmmea 
Trieiiopteryx lirvieollis, sp n. 

- occidental in, ap. n. 

— deprma, up. n. 

-f'lotchii. 

-gietmdonsiH, «p n. 

--dubitata, sp. n. 

Actinoptcryx fuuieola, 


Smirrus fllieorois. 

Nf'plmncs ineridioimlis. 
Ptiiium Sniithsii, Rp. n. 

-tropicum. 

-lmptwium, »p. n. 

- rutotestaceuui, Rp. n, 

Ptenidium coueixmum, rp. u. 
Throacidium itrvisibile. 


Pteryx hrunnea , Le Conte. 

Pteryx hrunnea, Le Conte, Smiths, Misc. Ooll. i, p. 62 (1860). 

In the < Trichopterygia Illustrata,’ p. 162,1 described this 
very interesting species from Dr. Lc Conte’s original and 
unique specimen. Since then no other example has ever 
occurred until Mr. Smith was fortunate enough to capture the 
subject of this note in the island of Grenada. 

ft may be known from the rest of the genus by its deep and 
almost variolose punctation. 

Trichopteryx lamcollis , sp. n, 

L. c 0*80 nun. Suhhcmisphmrica, postice attenuata; pronoto 
muguo, nigro, nitidissimo, angulis posterioribus valde productis, 
luftseentihus; clytris rufescentihus, brevibus,multum attenuate: 
pedibus atque an tennis flu vis. 

A distinct and well-marked species. It may be known 
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from any other by its hemispheric form, large and very 
shining thorax, and short attenuated elytra* 

It was found very plentifully in the islands of Grenada 
and St. Vincent. 

Trichopteryx occidentalh , sp. n. 

L. e. 0*80 mm. Ovata, convcxa, lata, postice attenuata, pilis flaves- 
centibuB vestita; pronoto nigro, confertim tuberculato, angulis 
posterioribus valde products, dilutioribun; elytris fuBein, afctenu- 
atis ; antemiis longis atque pedibun flavis. 

If we may judge from the multitude of specimens (upwards 
of five hundred) collected by Mr. Smith, this species must 
abound in the utmost profusion in the West-Indian Islands. . 
Although it varies much in size, which is probably a sexual 
difference, I cannot discover any valid specific distinctions 
throughout the whole of this immense series. 

Trichopteryx depressa, sp. n, 

L. c. 0*90 mm. Obion go-ova] in, Bat depressa, haud attenuata, 
piceo-nigra; pronoto magno, vix dilatato, tuberoulis distinctifl 
irregulantcr dispositiB, intcrHtitiisque retieulatis ornaio ; clytris 
parullelis; antennia atque pedibus flavis. 

T. depressa differs from the preceding species in its more 
depressed and parallel form and in iis uniform black colour. 
It seems to be less common than either of the foregoing, but 
was found in the same localities. 

Trichopteryx Crotch it, Matth. 

Trichopteryx Crotchii, Matth. Ent. Mouth. Mag. vi. p. 248 (1805). 

This species was first described by me from specimens 
taken by Air, G. R. Crotch in the Canary islands. Since 
then it has been found in many parts of America and now 
not uncommonly by Mr, Smith in the Wcst-lndiau Islands, 

Trichopteryx yrenadensis } sp. n. 

L. c. 0*00 mm. Oblonga, brevis, lata, afra, modico tuberculata, sat 
depressa; pronoto atque clytris utrisque prope media dilatatis ; 
olytris brevibua; an tennis brovibus atque pedibus flavis. 

Only two specimens of this well-marked species were found 
by Mr. Smith in Grenada. It belongs to a small group of the 
genus represented in Europe by T Edithia and in Central 
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America by T. lidihtata , in which the thorax and elytra are 
separately dilated; from both of these T> grenaaemis is 
distinguished by its small size and short broad form. 

Trichopteryx dull fata, sp. n. 

L. r. 0*87 mm. Flongnta, angxmta, convexa, pallide castanea, ooulis 
nij>ris, aureo-pilosa; pronoto brevi; elytiis porbrovibus, bin atque 
pronoto ad media latissimis; antenuia longis at quo podibus flavis. 

It is doubtful whether the pale colour of this single speci¬ 
men may not have been caused by immaturity; but whether 
this is or is not the case, its long narrow shape, short thorax 
and elytra, long antennas, and stout legs sufficiently distin¬ 
guish T. dubitata from the rest of its genus. 

It is allied to T. Edithia and belongs to the same group. 
It was found in St. Vincent. 

Actmopteryx fucicola y A1 libert. 

A<tiuoptevtfx fucicolay A1 libert, Rev. Zool. p. 52 (1844). 

Three specimens of this insect were found in Grenada by 
Mr. Smith, and it had previously been taken in the United 
States by Mr. G. R. Crotch. 

A . fucicola is one of the most universally distributed species 
in existence; it occurs in many parts of Europe, Africa, and 
America, and although I have not seen any examples from 
Asia, yet as it is found on the European and African shores 
of the Mediterranean, there can be little doubt of its existence 
on the Asiatic coast. This species seems to contradict the 
common theory of the influence of climate on differentiation, 
since in my own collection there are specimens from Irelaud, 
where it was first discovered by Mr. Ilaliday, many parts of 
England, France, Belgium, Italy, Algeria, Morocco, the 
Atlantic Islands, North America, and now from the West 
Indies, which all persistently adhere to the normal typo. 

Smicrus jHicornisy Fairm. et Lab. 
tSmicrw Fairm. et Fab. Fu. Fr. i. p. 330 (1854), 

One specimen of this insect was found by Mr. Smith in 
Grenada. 8. jilicornis lias long been known to inhabit both 
North and South America ; in both theRe regions it was taken 
many years ago by Dr. Sehaum, and has recently been often 
met with in the United States. 
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Neplianes meridionals, Matth. 

Nephanea meridional^ } Matth, Trich. Illust. p. 374 (1872). 

1 described this species in the above work from a single 
specimen received by M. Sall£ from Guadaloupe; in the 
present collection there are five examples taken in Grenada, 

Ptiliam Smithsii, sp. n. 

L. c. 0*50 mm. Hubovatum, convexum, picoum, eonfertim tubercu¬ 
latum, hand nitidum; pronoto ad latoru rotundato; antemiis 
Inugis, pieoif* ; pedibus tongis, flavis. 

P. Smithsii resembles the European P. Kunzei , but may 
be distinguished from that species by the rounded sides of its 
thorax and elytra and much greater leugth of its antennas and 
legs. Mr. Smith met with several specimens of this insect 
iu Grenada and St. Vincent. 

Ptilium tropicum, Matth. 
l*txlinm tropicum, Matth. Trans. Am Ent. Soc. xi. p 141 

Two examples of this exceedingly minute insect wen', 
found by Mr. Smith in Grenada. The species was first 
discovered by Mr. Champion in Central America, and is, with 
one exception, the smallest of its order. 

Ptilium impressum , sp. n. 

L. c. 0*815 mm. Elongato-ovale, modice convexum, eonfertim 
tuborculatum, rufo-test aceurn ; pronoto lateiibus rotundaiis, 
impression© profunda ovoli ad medium at quo alia utriuquo ad 
basim uotato; pedibus ati}ue antcunia brevibus, robust is, flavis. 

P. impressum differs from the following species in the shape 
and sculpture of its thorax and in its snort robust legs and 
antennae. 

One specimen found in St. Vincent. 

Ptilium rufotestaceiiM) sp. n. 

L. o. 0*50 mm. Elongato-ovatum, nitidulum, rufo-fcostaceum, eon- 
fortissimo tuberculatum, fore aiutacoum; prouoto ad basim lbrtiter 
contraoto et triangulariter impresso; antennis longis, gracilibus, 
atquo pedibus lmtc flavis, ooulis rnagnis, nigris. 

This species is distinguished from the preceding by its long 
slender antennsa and by the sculpture of its thorax, which is 
strongly contracted at the base. 

One specimen found in Grenada. 
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Ptenidiwn concinnum , sp. n. 

L. c. 0*60 nun, Ovatum, poatiee attotiuatum, nigrum, glabrum, 

nitidisaimum; capite atquo pi 0110(0 magriis ; clytrw parvis, angus- 

tatis ; antonms longis, robustus, atque pcdibus laotiasim© fkvis. 

Six specimens taken in Gienada, ami St. Vincent. 

Tina w a veiy pretty and vei) distinct species, easily recog¬ 
nized by its sinning black colour, attenuated elytra, and Ltge 
and very blight yellow antenna*. It is very remarkable that 
no other species of this universally distiibuted genus should 
have been found in the West-lndiati Islands. 

Throscidium in viaibile . 

Tnchopteryr mvmtnhx, Nietnor, Ann. k Mag. Nat. Hist. 11 . h ., xjx . 
p. 3/8 (1866). 

As 1 have already lemarked in my preliminary observa¬ 
tions, this very interesting and very peculiar insect seems to 
be distiibuted throughout the whole tropic zone, and in all 
those varied localities constantly to preserve one uniform type. 
The more or less ochrcou** tint usually seen in mounted 
specimens seems to have been produced by desiccation, for in 
the most recently captured of those which I have examined 
the life-colour appears to have been a very pale translucent 
green. 

Guniley, Market Har borough, 

January 1894. 


XXX VIL —List of iteptilea and Batrachiam collected by Dr . 
J . Boh Is near Asuncion , Paraguay *. By G. A. BoULENCtBK. 

REPTILES. 

Lizards. 

1. Polychrus acutirostris ,, Spix. 

2. Liocephalus caducus 9 Cope. 

Seartwm oaduoue, Cope, 1862. t 

ZwoepMus bottvianus, Bouleug. 1890. 


# For contributions to tbs herpetoiogical hum of Paraguay, of Oops, 
Proe. Ac. Philud. 1862, p. 846, mi Boattgsr, Zeitacfcr. f, Natortr, (4) Iv. 
1886, pp, 218 aaid 486* 
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3. Tropidurus spinulosus , Cope. 

4. Ophiodes intermedium , sp. n. 

Intermediate between striatum and 0. vertebmlis . Scales 
in 25 or 27 row's, as in the former. Interparietal not broader 
than the parietala, narrower than the frontal: three large 
chin-shields on each side in contact with the lowor labials. 
Bronzy above; a fine black vertebral Hue ; a dark brown 
stiipe on each side, occupying one scale and two halves, 
between two fine black linos, bordered below by a narrower 
whitish stripe, which is again edged by a black line; dusky 
lines along the lateral series of scales ; belly white ; upper lip 
and loreal region with alternate black and white vertical bars. 

From snout to vent 185 inillira.; tail 245. 

Several specimens. 

5. Tupinambis teguixin , L. 

6. Centro pyx viridistriga, sp. u. 

Vertex concave, bordered by two sinuous ridges beginning 
on the praefrontals and ending on the occipitals; four supra- 
oculars, first and fourth small, first separated from second by 
a scries of granules ; median temporal scales minute, granular; 
first pair of chin-cluolds separated from each other by granular 
scales; gular scales granular, juxtaposed, the median larger, 
hexagonal, and keeled ; collar strongly dentated, formed of 
15 keeled scales. Dorsal scales rhomboidal, imbricate, 
keeled, the keels not forming continuous lines, gradually 
decreasing in size down the sides, which are covered with 
minute granules; the dorsal scales moderately large, as in 
0 . intermedium. Ventral shields in 10 longitudinal and 35 
transverse series. 6 longitudinal series of enlarged keeled 
brachial scales and 5 of antebrachials. 8 rows of large keeled 
femoral scales, separated from the femoral pores by very 
small scales; femoral pores 9 or 10. Prceanal region with 
smooth scales and two large spines on each side {<£). Dark 
olive above and on the sides; a broad bright green vertebral 
stripe, extending from the forehead to the base of the tail: 
three white lines along each side, the upper from the loreal 
region to the base of tne tail, pasaiug on the lower eyelid and 
above the ear, the next from the upper lip to the base of the 
tail, passing under the ear, the third from axilla to groin; a 
black line runs along the upper labials; limbs pale olive; 
tail green; lower parts whitish, with a few small dark spots 
on the throat. 
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millim. 


Total length. 

. 260 

Hoad. 

. 20 

Width of head.. 

. O 

Dndv. 

. CO 

Pure limb. 

. 20 

Hind limb. 

45 

Tail. 

. 180 


A single male specimen. 

7. Ameiva $unnamensis y Laur. 

8. Aviphhhtvna Thhlsii t sp. u. 

Premaxillary teeth />, max ilia ties 4— A, mandibulais 7—7. 
Snout rounded, prominent. Rostral moderate, subtriangulai, 
just visible from above; nasals large, shorter than the pre- 
irontals, forming a suture; a pair of large prefioulals, the 
suture between them as long as that between the trontals and 
longer than that between the nasals; a pair of frontals, a pair 
of oeeipitals, and a pair of postoculars, subequal in size or 
occipitals largest; eye distinct through the ocular, which is 
in contact with the second and third labials; no pre- or 
suboculars: lliree upper labials, second and third largest; 
symphysis! tetragonal, followed by a large octagonal chin- 
shield ; three Ion er labials, second largest and followed by a 
large lateral chin-shield. 282 to 239 annuli on the body and 
29 on the tail; on the middle of the body each annulus 
divided into 80 segments, 18 above and as many below the 
lateral line, which is distinct; doisal and lateral segments 
longer than broad, the median ventrals once and a half 
to once and two tlihds as broad as long. Anal shields 8. 
Preanal pores 6. Purplish above, whitish beneath, the dark 
colour forming lines on the anterior borders of the annuli on 
the sides of the belly and tail. 

Length to vent 280 rnillim.; tail 42 ; diameter of body 10. 

Two specimens. 

9. Ampfnabmna Darwinii , D. & B. 

10, Amphiabmna camura , Cope, 

Premaxillary teeth 5, maxillarien 4—4, mandibular® 7—7. 
Snout rounded, prominent. Rostral moderate, subtriangular, 
just visible from above; nasals large, shorter than the pre- 
frontals, forming a suture; a pair ot large prefrontals, the 
suture between them as long as or kmger than that between 
the frontals j latter one pair, or divided into an anterior and a 
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posterior pair, followed by small square shields; eye distinct 
through the ocular, which is in contact with tho second or 
second and third upper labials; no prseocular; two post¬ 
oculars; a subocular sometimes present, detached from the 
third upper labial; four upper labials, fourth or third and 
fourth small; symphysial bell-shaped, followed by a hepta¬ 
gons! or heart-shaped chin-shield; three lower labials, second 
largest and followed by a large lateral chin-shield. 194 to 
201 annuli on the body and 19 to 21 on the tail; on the 
middle of the body each annulus divided into 74 to 80 seg¬ 
ments, 36 or 38 above and 38 or 40 below the lateral lino, 
which is distinct; the segments all longor than broad. Anal 
shields 10 or 12. Praaanal pores 4. Purplish brown above, 
whitish below; a yellowish-white band or collar across the 
occiput. 

Length to vent 420 millim.; tail 40; diameter of body 19. 

Several specimens. 

11. Lepidosternum latifrontale , sp. n. 

Premaxillary teeth 3, masillaries 2—2, mandibulars 4 — 4 . 
Snout obtusely pointed, with sharp horizontal edge; rostral 
large, its posterior border concave and in contact with the 
frontal, which is very large, at least as broad as long, and 
entirely or partially fused with tho supraocular; no prse- 
frontab; a pair of large parietals, as broad as long or broader 
than long, sometimes followed by a pair of smaller occipitals; 
eye more or less distinct; two or three temporals; two upper 
labials, first largest; symphysial small, four-sided, broader than 
long, followed by a large chm-Bhield; lateral chin-shields very 
small; two lower labials, first very large. 236 to 263 annuli 
on the body and 13 to 17 on the tail; an annulus contains 56 to 
64 segments, 26 to 30 dorsal and 30 to 36 ventral: the segments 
all longer than broad or tlic median ventrals as long as broad. 
Pectoral shields numerous, small, irregular, the largest con¬ 
siderably longer than broad. Prasanal shields 6 or 8. Lateral 
line strongly, vertebral and ventral lines feebly marked. 
Oolourless or pale purplish brown above. 

Length to vent 320 millim.; tail 20; diameter of body 12. 

Numerous specimens. 

12. Mabuia agilis, Raddi. 

18. Mabuia aurata , Gravh. 

14. Mabuia Jrenata, Cope. 

Ann. <St Man. N. Hist. Ser. 6. Vol. xiii. 23 
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Snakes. 

15 . Typhlops retieulatus, L. 

16. Qlauconia albifrons, Wagl. 

17. Drymobius bifbssatus , Raddi. 

Coluber ponthermus, Schleg., nec Daud. 

18. Herpetodryas sexoarinatus , Wagl. 

19. Leptophis liooercus , Wicd. 

Bright green above and on the sides, with the margins and 
keels of the scales black; yellow beneath. Otherwise typical. 

20. Liophis pmcilogynts } Wied. 

Opheomorpkm doliotue, Cope ; Liophis aubfasciotus , Cope. 

21. Xcnodon rhabdocepkalus , Wied. 

22. Aporophis lineatm , L. 

Aporopku dilepit , Cope. 

23. Aporophis ooralliventris , sp. n. 

Rostral broader than deep, just visible from above; inter- 
nasals broader than long, shorter than the praefrontals; frontal 
twice as long as broad, longer than its distance from the end 
of the snout, a little shorter than the parietals; loreal deeper 
than long; one prso- and two postoculars; temporals 1 + 2; 
eight upper labials, fourth and fifth entering the eye; five 
lower labials in contact with the anterior chin-shields, which 
are as long as the posterior. Scales in 17 rows. Ventrala 
155; anal divided; subcaudals 71. Olivo-brown above, 
darker along the five median rows of scales, bluish grey on 
the sides (three rows of scales); head without streaks or 
markings; upper Up white; throat and anterior ventral 
region white, rest of belly and tail coral-red, the shields 
edged with black. 

Total length 300 miUim.; tail 80. 

A single male specimen. This was not obtained at Asun¬ 
cion, like the rest of the collection, but on an island north of 
Concepcion, near San Salvador, North Paraguay. 

24. Rhadinasa fusca, Cope. 

Opheomorphus fuscus, Cope. 

But for the statement “scales and head-plates without 
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black borders ” I should have identified this form with Cope’s 
0. Merrmiiy var. semiaureus. 

25. Rhadincea genimaculata, Bttgr. 

Liophts ffemmaculata, Bttgr. 

26. Rhadincea occipitalis, Jan. 

Emcotjmthu* occipitalis^ Jan; Droimcus Wuc/tertri t Othr.; Ihomicus 
miolepi *, Llttgr. 

27 Oxyrkopus plumbous, Wied. 

2b. Oxyrhopus petalarius t L. 

29. Rhinostoma nasuum , Wugl. 

30. Leptodira annulata , L. 

31. Philodryas Schott ii, Schleg. 

32. Philodryas Olfcrsn, Lickt. 

33, Thamnodynastes Nattereri , Mik. 

34. Ilomalocranium melanocephalum , L. 

35. Apostolepi# Dorbignyt, D. & B. 

36. Elaps lemniscatus, L. 

37. Leptognathm ventrimaculatus , Blgi. 

38. Bothrops diporus , Cope. 

39. Bothrops alternatus, D. & B. 

40. Crotalus horridus , L. 

Cbocodiues. 

41. Caiman sclerops , Schn. 

BATRACHIANS. 

1. Phryniacus nigricans , Wiegra. 

2. Engystoma ovale , Schn, 

3- Engystoma albopunctatum, Bttgr, 

4. Engystoma Muelleri , Bttgr. 

5. Pseudis paradoxa, L. 

The colour in life, Dr. Bokls informs me, is bright green. 
Male with an external gular vocal sac. 

6. Pseudis limellum , Cope. 

Male with an external gular vocal sac. 


23* 
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7. Ceratophrys amerieana y D. & B. 

8. Paludicola fmcomouculata^ Stdr. 

9, Paludicola gracilis y Blgr. 

Like the specimens mentioned by Boettger, differing from 
the types in the absence of the black lumbar spot 

10. Leptodactylm bufonius, sp. n. 

Tongue subcircular, slightly nicked behind. Vomerine 
teeth in two long, slightly arched series behind the choanae. 
Snout rounded, slightly prominent, longer than the diameter 
of the orbit; nostril nearer the tip of the snout than the eye; 
interorbital space narrower than the upper eyelid; tympanum 
two thirds the diameter of the eye. First finger much longer 
than second; toes rather short, not fringed; suharticular 
tubercles moderate; two small metatarsal tubercles ; a slight 
tarsal fold. The tibio-tarsal articulation reaches the tym¬ 
panum. Upper parts with flat smooth warts of unequal 
size ; no glandular folds; a strong fold above the tympanum ; 
a ventral discoidal fold. Olive above, with small darker 
spots; a scries of lateral warts whitish; no streaks on the 
head; upper lip with vertical dark bars; limbs with dark 
cross bars; lower parts white. 

From snout to vent 48 millim. 

Four specimens. 

11. Leptodactylm ocellatus } L. 

12. Leptodactylm caliginosus , Gir. 

Vyatiymtkm podicipinm , Copo ; Leptodactylm ocellatu*, part., Bttgr. 

13. Bufo marinua , L. 

14. Bufo granulosus , Spix. 

15. Uyla Spegazzinii } Blgr. 

16. Uyla granosa, Blgr. 

17. Uyla venulosa 9 Laur. 

18. Uyla nasica } Cope. 

19. Uyla ncma y Blgr. 

P H. bracteater, Bttgr., nec Hens. 

20. Phyllomedurn hypochmdrialu Baud. 
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XXXVIII .—On a new Species of Phreatoicus from Tasmania. 
By Geokge M. Thomson, F.L.S., Corr. Mem. Roy. Soc. 
of Tasmania. 


[Plate XL] 

The specimens described in the following paper were received 
from Mr. Augustus Sira son, of Launceston, who collected 
them in the Great Lake, Tasmania. This lake lies at an 
elevation of about 3880 feet above sea-level. Mr. Sirason 
was unfortunately unprovided at the time with suitable 
material or apparatus for preserving Crustacea ; conse¬ 
quently the specimens were put away to dry, and reached 
me in a more or less mutilatea condition. 

In a paper on Tasmanian Crustacea * published in the 
last volume of the Proc. Roy. Soc. Tasm, p. 76, I men¬ 
tioned having found among specimens taken on the summit 
of Mount Wellington a single example of P. australis, 
Chilton. There is little doubt that the specimen referred to 
was merely a young form of the present species. I find that 
the young of P, tasmanm resemble the adult form of P. aus¬ 
tralis in the comparative smoothness of the body and the 
shortness of the telson, while the adults are very distinct, 
their body being so characteristically spinose and the uropods 
so much longer. 

The occurrence of the three forms of this peculiar genus in 
the three adjacent and yet widely separated regions of New 
Zealand, South-east Australia, and Tasmania is of great 
interest from a geographical point of view; but beyond 
recording the fact it is not safe as yet to generalize on 
it, as veiy little is known concerning the crustacean fresh¬ 
water fauna of any* of these countries. 

The following is a description of this very distinct form:— 

Phreatoicus tasmanice, sp. n. 

Surface of body in the adult specimens more or loss 
covered with acute spines and tubercles, which, on the hoad 
and thoracic portion of the body, arc particularly numerous on 
the dorsal surface, and are arranged in two or three rows 
crossing the segments from side to side, In the abdominal 
segments they are most abundant on the margins. The 
females are somewhat smaller and less spinose than the males, 

* < Papers and Proceedings of the Royal Society of Tasmania' for 1892, 
p, 45. 
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\ 

while in the young the spines and tubercles are almost 
wanting, there being only u few scattered hairs on the body, 
as in P. australis. 


Eyes rounded and prominent, much larger than in the 
Australian species. First pair or antenna? with peduncle of 
three joints and a seven-jointed flagellum, the last joint 
minute. Second pair of antennas and first pair of legs 
resembling the same organs in P. australis . 

Last segment of abdomen ending in a long narrow telson. 
which is completely coalesced with it and which is furnished 
with a few spines on its upper surfaces and bears a small 
tuft of spines and setae at its extremity. 

All the legs arc more or less spinose. Sixth and seventh 
pairs of legs long, reaching as far as or beyond the extremity 
of the pleon. Uropoda large, reaching beyond the pleon, 
margin spinose, rami unequal, as long as the peduncle ana 


very acute. 

Length of the largest male specimen a little over \ inch. 

Colour of dried specimens light brown or greyish. 

In general form this species approximates to P. australis , 
and as the latter has been very fully described by my 
friend Ur, Chilton, I will make my description conform witn 
his species. 

Seen from above the front margin of the head is evenly 
concave, the rather prominent round eyes being very close to 
the front and separated by about half the width of the head 
from one another. These organs are relatively rather large 
and have from fifty to seventy lenses. Below the eyes is a 
groove running back nearly to the posterior margin of the 
cephalic segment, and serving to separate off a distinct, nearly 
rectangular, lateral lobe. The thoracic and abdominal 
segments and their epimora on the whole resemble those of 
the Australian species, only spines replace the setse. In my 
dried specimens a spinous ridge occurs close to the anterior 
and posterior margin of each segment of the thorax. The 
telson also is a very prominent feature, being quite as long as 
the segment which bears it. In PI. XI. fig. 1 the telson 
appears to be separated from the last abdominal segment by 
a very distinct articulation; this, however, is due only to the 
point of view, there being a slight prominence on each 
side of it, which hides the base in lateral view. In fig, 6 
the complete coalescence of the telson with the segment 
which bears it is seen. 


The first pair of antennas reach to about the middle of the 
fourth joint of the peduncle of the second pair. The peduncle 
consists of three joints, of which the second and third are 
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subequal and are longer and more slender than the first. 
The flagellum is almost as long as the peduncle and consists 
of seven joints, the last being very minute. 

The second antennae resemble those of P. australis, the 
flagellum consisting of about twenty joints and somewhat 
exceeding the peduncle in length. 

The upper and lower lips and mandibles appear to be very 
like those of P. australis . Both pairs of maxillae appear also 
to approximate very closely to that species, only in the first 
pair the teeth are smooth in the dried specimens, while in 
the second pair all the setae seem to be simple, not pectinate, 
as those on the first lobe are described by T)r. Chilton. 

The maxilli|>eds differ slightly from those of the Australian 
form. The epipodites, which act together as a cover to the 
other mouth-organs, bear two or three long and a number of 
short spines on their margins. The plate on the basos which 
stands at right angles to the surface of the rest of the max- 
illiped, and projects beyond the base of the ischium, is very 
densely setose along its inner margin. I failed in most of 
my specimens to detect the three hooked spines which in 
P. australis serve, as Dr. Chilton considers, to keep the two 
maxillipeds together; but as I have found them in one, I 
think they must occur in all, only in the others they have 
probably been broken off, all the parts being in a very dry 
and brittle condition. The mcros is long and slender and 
bears about seven long setas at its apex. The rest of the 
limb is as in P. australis, except that there are no set® on 
the outer margin of the dactylos, which is quite smooth. 

The thoracic legs resemble those of the Australian species. 
Owing to the condition of my specimens T could not make 
out the structure of the pleopoda at all satisfactorily. 

The uropoda are very strongly developed and reach con¬ 
siderably beyond the telson. The outer ramus is about as 
long as the basal portion, the inner ramus somewhat longer. 
The base seems to have a deep longitudinal groove on its 
upper surface and carries a double row of spines along each 
edge of this; the rami each boar two or three strong spines 
on their upper surface and one small seta-like spine near 
their acute apex. 

EXPLANATION OF PLATE XI. 

Phreatoicus tasmania. 

Fig* 1* Adult male, X C. 

jp&. % Head and first pair of antennae as seen from above, X 20. 

Fin, 3. Antenna of second pair, X 15. 

Fig, 4, Maxilliped, X 20. 

Fig . A First thoracic foot, X 20. 

Fig- 6. Telson and oropod, x 32. 
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XXXIX.— Descriptions of some new Species erf Heterocera 
from Central America. By Herbert Druce, F.L.S. 

Fam. Sphingid®. 

Calliomma, Walk. 

Calliomma Zurcheri, sp. n. 

Primaries fawn-colour, shaded with olive-green along the 
costal margin and outer half of the wing; an olive-green band 
crosses the wing near the base from the costal to the inner 
margin, and a second band beyond the cell • a row of lunular- 
shaped olive-green markings extends across the wing from 
the middle of the inner margin to the apex; the anal angle 
is slightly irrorated with black scales; the fringe greenish 
fawn-colour: secondaries brownish black, crossed from near 
the apex to the anal angle by a wide fawn-coloured band, the 
outer margin bordered with olive-green, the fringe fawn- 
colour. Underside of both wings reddish brown, irrorated 
with black scales, the outer margins grey, the basal portion 
of the primaries brownish black. Head, collar, tegulse, 
thorax, and abdomen fawn-colour shaded with olive-greon; 
antennas greyish brown. 

Expanse 4 inches. 

Hab. Costa Rica, Santa Clara Valley, 1200 feet (F. A. 
Zurcher). 

A very distinct species, quite unlike any other known 
to mo. 


Fam. Agaristids, 

Euthisanotia, Htibn. 

Euthisanotia argenlata, sp. n. 

Primaries pale fawn-colour, greyish on the outer margin; 
a wide silvery-white band extends from the base to the 
apex, crossed by a fawn-coloured line at the end of the cell; 
the fringe greyish brown: secondaries yellow, broadly 
bordered from the apex to the anal angle with reddish fawn- 
colour; the marginal line black, the fringe white. Head 
and thorax greyish fawn-colour; abdomen pale yellow; 
antennae and legs grey. 

Expanse 2 inches. 

Hab. Mexico, Orizaba (Mus. Druce) ; Guatemala, in the 
city {Rodrigues). 
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A poor specimen of this specieB from Santa Domingo is in 
the National Collection, ■with a label in Walker’s handwriting 
“ Copusa argentata bnt I cannot find that it has been 
described. 


Fam. Uraniid®. 

CORONWIA, Westw. 

Coronidia Beckeri, sp. n. 

Female. —Primaries dull blackish brown, crossed from the 
costal to the inner margin by a number of fine waved black 
lines; a greyish spot on the costal margin noar the apex; 
the fringe black: secondaries pale yellow; a waved black 
line crosses the wing below the middle from the costal to the 
inner margin, the outer margin bordered with fine waved 
blackish-brown lines. Head, antenna), and thorax blackish 
brown, abdomen yellowish. 

Expanse 2 inches. 

I lab. Mexico, near Durango city ( Becker ). 

Fam. ZygtenidsB. 

Subfam. Evckrouitnjb. 

Cosmosoma, Httbn. 

Coemosoma Zurcheri, sp. n. 

Male. —Similar to Coemosoma hector , but with the apical 
black border slightly wider, the first segment of the abdomen 
black, and the two anal segments black, spotted with bright 
dark blue on each side; tibia and tarsus yellow inBteaa of 
black.— Female the same as the male. 

Expanse 1$ inch. 

Ilab. Costa Eica, Santa Clara Valley, 1200 feet ( Zurcher ). 

This species is closely allied to C. hector , from which it is 
at once distinguished by the black anal segments of the 
abdomen. 

Coemosoma pudica , sp. n. 

Female. —Primaries and secondaries hyaline, the veins, 
apex, outer and inner margin of both wings all black, the base 
of the primaries clothed with pale yellow hairs. Head, 
antennm, and legs black, the collar, tegulse, thorax, and 
abdomen pale yellow : a small white spot on each -side of the 
thorax ; the anal segment and the anus black. 

Expanse 1| inch. 

lloib. Costa Eica, Santa Clara Valley, 1200 feet (Zurcher). 
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Fam. Arctiida. 

Cycnia, Httbn. 

Cycnia (?) ra#}>a, sp. n. 

Male.-~¥nm aries creamy white, the costal margin shaded 
with yellow; four black lines cross the wing from the costal 
to the inner margin, the first three near the base, the fourth 
beyond the cell, the veins beyond the fourth line black; a 
short black streak at the end of the cell; the fringe yellow: 
secondaries uniformly pale yellow. Underside of both wings 
pale yellow, the black lines on the primaries the same as 
above. The head and thorax yellow, collar and tegulse 
white, abdomen yellow ; antennae white, pectination black.— 
Female similar to the male, but larger. 

Exnanse, $ 1 A, $ 2jfo inches. 

Uab. Mexico, Teapa iu Tabasco (27. 77. Smith). 

Idalus, Walk. 

Idalus dares, sp. n. 

Primaries and secondaries semihyaline white; primaries 
streaked with black at the base on the costal margin beyond 
the cell, and four rather long black streaks edged with fawn- 
colour below the cell, the fourth on the inner margin rather 
above the first three streaks; two black spots on the outer 
margin nearest the apex. Head, thorax, and tegulsa yellowish 
white; thorax white, with four very distinct black spots near 
the middle; abdomen above red, the sides, underside, anus, 
and a row of spots down the middle white; legs white, 
spotted with black. 

Expanse If inch. 

Hao. Costa Eica, Santa Clara Valley, 1200 feet (Zurcher ). 

Fam. Laparidse. 

Oolocasia, Ochs. 

Cohcasia rhotana, sp. n. 

Male .—Primaries grey, crossed about the middle from the 
coHtal to the inner margin by a wide broken black band, 
beyond which are two fine waved black lines, the marginal 
line black; the fringe grey: secondaries dark greyish Mack, 
the fringe white. Head and thorax grey; abdomen hi acid ah 
grey; legs white, bauded with black; antenna brown.— 
Female almost identical with the male. 

Expanse, <f 1£, ? If inch. 
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Bah Mexico, Orizaba ( Mus . Druce); Jalapa (M. Trujillo ); 
Guatemala, in the city ( Rodriguez ); Cahabon (Champion)* 

Stilpnotia, Westw. 

Stilpnotia (?) dara } Rp. n. 

Primaries and secondaries uniformly silky mouse-colour* 
Head and thorax yellowish brown, the thorax thickly clothed 
with long yellowish hairs; abdomen brown, banded with 
yellow ; antennae yellowish brown. 

Expanse 2^ inches* 

Hah Mexico, Orizaba (Mus. Druce). 

One specimen. 


Fam. DrepanulidsB. 

Tkooopticra, Herr.-Schaff. 

Trogoptera sao, sp. n. 

Male .—Primaries and secondaries orange-brown, the costal 
maigin of the primaries and a faint line crossing the wing 
from the costal to the inner margin pinkish brown. Antenna), 
head, thorax, and abdomen yellowish brown. 

Expanse 1| inch. 

IJao . Costa Rica, Rio Susio (Rogers). 

Trogoptera rumina , sp. n. 

Male .—Primaries and secondaries citron-yellow; primaries 
with two small spots close to the base on the costal margin, 
one close to the apex, and a streak at the anal angle all 
greyish white; the anal angle is shaded with fawn-colour: 
secondaries crossed below the middle by an indistinct broken 
white line of small spots; the inner margin and anal angle 
slightly shaded with pinkish fawn-colour; the fringe greyish 
white. Head, thorax, and abdomen pale pinkish fawn- 
colour; antenna) pale brown. 

Expanse l/ 0 inch. 

Hah Panama, Volcan de CUiriqui, 2000 to 3000 feet 
(Champion). 


Fam. Hotodontid®. 

Phya, Druce* 

Fhya dela, sp. n. 

Primaries pale fawn-colour, the costal margin from 
the base almost to the apex shaded with reddish brown, with 
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two small black streaks close to the apex j a wide reddish 
fawn-coloured band extends down the middle of the wing 
from the base to the outer margin; the anal angle shaded 
with dark reddish brown; the fringe pale fawn-colour: 
secondaries creamy white, slightly darker along the inner 
margin; a small brown spot at the anal angle; the fringe 
cream-colour. Underside, of both wings creamy whito, the 
costal margin of the primaries shaded with dark brown. 
Head, antennse. and thorax dark reddish brown, the tegulse 
dark grey; abdomen fawn-colour; legs roddish brown. 

Expanse 2 inches. 

JJab. Mexico, Orizaba (Mus. Druce); Jalapa (M. Trujillo). 

Allied to P. laciniosa, H. Edwards, from which it is at 
once distinguished by the central reddish fawn-coloured band 
on the primaries. 

Phya salona, sp. n. 

Male. —Primaries pinkish fawn-colour, shaded with brown 
along the inner margin from the base to the anal angle; a 
submarginal black waved line extends from the apex along 
the outer margin almost to the anal angle, and then partly 
crosses the wing towards the base; the outer margin pale 

J rcllowish fawn-colour, with two very fine marginal black 
ines : secondaries white, the costal and inner margin fawn- 
colour. Antennes, head, and thorax brownish fawn-colour; 
abdomen fawn-colour. 

Expanse 2 inches. 

Hob. Mexico, Coatcpcc ( Brooks). 

Notodonta, Ochs. 

Notodonta (?) dares, sp. n. 

Male. —Primaries dark blackish brown, the veins all darker; 
a narrow black streak extends from the base to tho end of the 
cell: secondaries dark brown, the fringe pale brown. Head, 
thorax, and abdomen dark blackish brown, the collar ana 
front of the tegulte black; antennse dark brown. 

Expanse 2 inches. 

Bab. Mexico, Orizaba (Mus. Druce). 

Notodonta (?) pythia , sp. n. 

Male. —Primaries fawn-colour, with a pinkish shade over 
the basal half of the wing, a mark on the costal margin near 
the base, a streak from the base extending partly across the 
wing, the veins, and a rather wide line above the angle 
all reddish brown; the fringe reddish fawn-colour; secondaries 
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pale greyish brown, the fringe fawn-colour. Head, collar, 
and togulte fawn-colour, thorax and abdomen dark brown, 
antennse brown .—Female very similar to the male in marking, 
but very much paler in colour. 

Expanse, $ inches. 

Ilab. Mexico, Orizaba ( Mub. Druce). 


IIetebocampa, Doubl. 

Heterocampa daona, sp. n. 

Primaries greyish brown, shaded with pink at the base and 
partly along the costal margin; a greyish-white band crosses 
the wing about the middle, beyond which is an ill-defined 
cye-like spot: secondaries white, the inner and outer margins 
and fringe grey. Head, thorax, and abdomen greyish brown; 
antennas brown. 

Expanse 2 inches. 

Ilab. Mexico, Orizaba {Mas. Draco). 

Heterocampa (?) crossma, sp. u. 

Male .—Primaries dark brown, palest near the anal angle, 
crossed from the costal to the inner margin beyond the middle 
by several narrow waved pale greyish-brown lines; the fringe 
pale brown: secondaries white, with a large dark brown 
square-shaped spot at the anal angle. Head and thorax 
brown, tegulas pale greyish brown, abdomen greyish brown. 

Expanse 1| inch. 

Hah. Mexico, Orizaba {Mus. Druce). 


Heterocampa sagana, Bp. u. 

Primaries from the base to the middle of the costal margin 
grey, the outer half of the wing fawn-colour, the inner margin 
and a large marking beyond the coll thickly irrorated with 
green scales; the fringe brown: secondaries uniformly palo 
reddish fawn-colour. Head, thorax, and teguhe grey; abdo¬ 
men fawn-colour, with a central black line from the base to 
the anus; antennse dark brown. 

Expanse inch. 

Hah. Mexico, Teapa in Tabasco (H. H. 8mith). 


Dabylophia, Pack. 

Dasylophia ? danala, sp. n. 

Male. —Primaries dark brown, crossed from the costal to 
the inner margin by narrow waved black lines; a reddish- 
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brown spot at the end of the cell and a waved pale brown 
submarginal line extending from the apex to the anal angle; 
a marginal row of small black dots, those nearest the apex 
are the largest; fringe dark brown: secondaries blackish 
brown, the base, inner margin, and fringe pale yellow. Head, 
palpi, antenna, and thorax dark brown; abdomen brown 
above, yellowish on the underside; legs yellow.— Female 
very similar to the male, but larger and with the base of the 
secondaries much darker. 

Expanse, £ 2^, ? 2^ inches. 

Idab. Costa Rica, Volean do Irazu, 6000 to 7000 feet 
{Rogers); Panama, Volean de Ohiriqui, 2000 to 3000 feet 
(O/tampion). 

This species is allied to D. lignicolor, Mdschler. 

DbvmoNIA, Hiibn. 

Drymonia procas, sp. n. 

Male. —Primaries pale fawn-colour; a wide pinkish-white 
band extends down the middle of the wing from the base to 
the coBtal margin; a silvery-white curved Tine extending from 
the base almost to the anal angle; the outer margin broadly 
bordered with pinkish white: secondaries white. Heaa, 
antennas, and thorax fawn-colour; abdomen greyish white. 

Expanse 2 inches. 

Hab. Brasil, Cabo (Forbes). 

Habptia, Ochs. 
llarpyia dandon , sp. n. 

Male. —Primaries and secondaries white; primaries blotched 
with black along the costal margin, at the apex, and on the 
inner margin; tne fringe alternately black and white. Head 
and collar yellow; antenna ana front of thorax black} 
thorax, side and underside of the abdomen, and an us white, 
the upperside of the abdomen black. 

Expanse If inch. 

Hab. Mexico, Jalapa (M. Trujillo). 

Hatima, Walk. 

Hatima deba, sp, u. 

Primaries fewn-colour, shaded with reddish brown at the 
base and along the inner margin almost to the anal angle: 
secondaries pale brown; the fringe of both wings fawn- 
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colour. Head and thorax greyish brown ; antennas and legs 
brown; al>domen pale yellowish brown. 

Expanse 1£ incli. 

Ilab. Mexico, Jalapa (M. Trujillo ). 

Nystalea. 

Nystalea sabella } sp. n. 

Primaries silvery grey, clouded with yellowish brown at 
the base and along the inner margin ; an indistinct brown 
line crosses the wing beyond the middle from the costal to 
the inner margin, beyond which are two rows of small black 
dots ; the fringe yellowish brown: secondaries greyish brown, 
palest at the base. Head, antennae, and thorax pale brown; 
abdomen darker brown ; legs yellowish brown. 

Expanse 2£ inches. 

Jiao. Mexico, Orizaba (Mm. Druce). 


Subfam. Atamidms. 

Ckl^ena, Steph. 

Celcma dati$ } sp. n. 

Primaries greyish black, with a spot close to the base, two 
beyond the cell, and a marginal row of spots extending from 
the apex to the anal angle all reddish brown ; the fringe 
alternately black and white: secondaries brownish hyaline, 
the veins and outer margin darker brown. Head, thorax, 
and abdomen dark greyish black, thickly irrorated with 
reddish-brown Lairs. 



Hydrcecia, Guen. 

Hydrmia pyrrha t sp. n. 

Primaries dark reddish brown, irrorated with paler brown 
and greyish scales: a fine silvery-white streak at the end of 
the cell; the costal, outer, and inner margins narrowly edged 
with greyish white: secondaries pale brown, the veins and 
outer margin darker; fringe pale brown. Head, antennas, 
thorax, and abdomen dark brovm. ’ 

Expanse 11 inch. 

Bab. Guatemala, near the city ( Rodrigue e). 
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Panamebia, Httbrv. 

Panameria rhea , sp. n. 

Primaries dark brown, with a narrow submarginal grey 
line extending from the apex to the anal angle; the fringe 
dark brown: secondaries black, crossed about the middle from 
the costal margin almost to the inner margin with a wide 
orange-yellow band; the fringe yellowish brown. Head, 
thorax, and abdomen black. 



Mamehtua. 

*Mameetra rhadata , sp. n. 

Primaries very dark brown; a small spot in the cell and 
one at the end of the coll black; two line waved black lines 
cioss the wing from the costal to the inner murgin, the first 
near the base, the second beyond the middle; a rather large 
reddish-brown spot close to the anal angle; the fringe dark 
brown: secondaries brown, whitish hyaline near the base. 
Head, thorax, and abdomen dark brown; antenna and palpi 
brown. 

Expanse 2 inches. 

Hub. Mexico, Orizaba {Mue. Druoe). 

Fam. Noctuida. 

Agkotib. 

Agrotis daunus, sp. n. 

Primaries greenish stone-colour; three small black dots on 
the costal margin and a larger one close to the apex; a 
narrow dark brown line, edged with black on the inner side, 
crosses the wing beyond the middle from the costal to the 
inner margin just above the anal angle, a second narrow 
brown line crosses the wing nearer the ease; the wing is 
clouded with dark brown on the inner margin; a marginal 
row of small black dots extends from the apex to the anal angle; 
the fringe alternately black and stone-colour: secondaries 
pearly white, the marginal line black; the inner margin 
and the fringe stone-colpur. Head and collar brown; 
thorax stone-colour; abdomen brown; the anus pale brown. 

Expanse 2£ inches. 

Dao. Mexico, Orizaba {Mue. Druoe). 

Very distinct, but allied to A. amidohm , Walker. 
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Antaohara, Butl. 

Antachara (?) superba i sp. n. 

Male ,—Primaries pale pea-green, tlic costal margin with 
three small V-shaped dark brown spots, the largest about the 
middle; from the middle of the cell a wide reddish-brown 
marking extends to the outer margin and the apex; a silvery- 
white line partly crosses the wing about the middle; the 
fringe reddish brown : secondaries pearly white, the marginal 
line and fringe pale brown, the inner margin clothed with 
fawn-coloured hairs. Hoad, collar, and tegulse pale pea- 
green ; thorax, abdomen, and legs fawn-colour; antemue ancl 
palpi dark brown .—Female very similar to the male, but not 
quite so distinctly marked. 

Expanse, <J 2^, $ 2^ inches. 

Mao, Costa Itica, Santa Clara Valley, 1200 feet (F. A . 
Zurcher ); Ecuador, Sarayaeu {Buckley), 

Two males from Ecuador and a female from Costa llica 
arc all 1 have seen of this very distinct species. 


Subfam. Acontiinm, 

Acontia, Ochs. 

Acontia dda } sp. n. 

Primaries bright orange-yellow, crossed from the costal to 
the inner margin with five narrow zigzag black lines; a pale 
yellow spot edged with black in the cell; the fringe alter¬ 
nately black and yellow: secondaries black, the fringe yellow 
and black. Underside of both wings blackish brown. Head 
and thorax dark yellow ; abdomen, antennae, and legs blackish 
brown. 



Daciba, Walk. 

Vacira roma 9 sp. n. 

Primaries white, the base broadly black; a dentated black 
band crosses from the costal margin to the anal angle; the 
outer margin greyish: secondaries hyaline white. Head 
white; thorax reddish brown; abdomen greyish brown, the 
base white; antennas black. 

Expanse 1 inch. 

Mao. Mexico, Jalapa (itf. Trujillo ); Guatemala, in the 
city (Rodriguez). 

Ann. <fc Mag . N. Hist. Ser. 6. VoL xiii. 24 
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Plusia, Ochs. 

Plmia roxana, Bp. n. 

Primaries pale greyish brown; a pale greyish streak 
extends from the base of the wing uearest the inner margin, 
below which is a Toddish-brown spot; a greyish-white line 
crosses the wing from the apex to the inner margin; on the 
outer side of the line is a large triangular-shaped reddish- 
brown marking, the point of which just crosses the white 
line; the fringe pale brown : secondaries pale greyish brown, 
darkest round the outer margin; the fringe pale brown. 
Head, thorax, abdomen, and legs pale greyish brown; an- 
tenuffi dark brown. 

S anse ljf inch. 

. Mexico, Jalapa (M. Trujillo). 

Tbisolombs, Butler. 

Trisulodea pata, sp. n. 

Primaries greyish brown, crossed from the costal to the 
inner margin by several waved black lines; around grey 
spot in the cell, beyond which is a pale grey band, widest 
near the costal margin; a wide black streak near the anal 
angle; the fringe alternately black and grey: secondaries 
pale yellow, broadly bordered with dark blackish brown from 
the apex to the anal angle. Head and thorax dark grey; 
abdomen black. 

Expanse 2 inches. 

I lab. Guatemala, in the city ( Rodriguez ). 

Fam. Ophiusida. 

Ophiodes, Guen. 

Ophiodes daona , sp. n. 

Primaries pale yellowish fawn-colour, slightly irrorated 
with miuuto black specks; the fringe yellow: secondaries 
blackish grey, the fringe yellow. Head, thorax, and abdo¬ 
men the same colour as the primaries; antennas dark brown. 
Expanse 2£ inches. 

Hah. Mexico, Orizaba {Mm. Druce). 

Ophiodes rapht'a , sp. n. 

Primaries pale greyish mouse-colour; a spot at the end of 
the coll and a row of small spots beyond crossing the wing 
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from the costal to the inner margin dark brown; three black 
spots dose to the apex, the marginal line with black points: 
secondaries pale mouse-colour, almost white at the base; the 
fringe pale yellowish brown. Ilead, thorax, and abdomen 
greyish mouse-colour. 

Expanse 2 inches. 

llab. Mexico, Orizaba (Mas. Druce). 

IlEEMlNODES, Guen. 

JJerminodes sabata, sp. n. 

Primaries very pale fawn-colour; a small spot at the base, 
a dot in the cell, and a large comma-shaped marking at the 
end of the cell all reddish brown; a star-shaped brown spot 
near the base on the inner margin: secondaries blackish 
brown; the fringe of both wings pale fawn-colour. Head 
and thorax fawn-colour; abdomen and antennse brown. 

Expanse 2| inches. 

UaO. Mexico, Orizaba (Mus. Druce). 


XL .—On Two new Chinese Rodents. 

By Oldfield Thomas. 

In working out some mammal-skins recently presented to the 
British Museum by Mr. F. W. Styan the two following 
new forms prove to need description. 

The first, a squirrel, is really Mr. Styan’s own discovery, 
as he had long recognized it as distinct from the ordinary 
Chinese specios 8. costaneooentns, Gray, and had sent speci¬ 
mens of it to the Museum as long ago as 1680. Without 
better material I have not until now thought myself justified 
in describing it as new; but the specimens lately received 

f irove the constancy of its characters so fully that I have no 
onger any hesitation in distinguishing it. 

Sciurm Styani, sp. n. 

Allied to, and in the upper view scarcely distinguishable 
from, 8. castaneoventrie , Gray, but with the coloured surface 
of the belly a peculiar reddish cream-colour (“ pinkish buff ” 
of Ridgway) instead of the rich rulous (“ orange-rufous ”) of 
the older known form. This difference is extremely striking, 
and, as shown by the dates of the specimens before me, is not 
due to seasonal variation. Limbs and tail coloured as in the 
allied form. 


24* 
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Skull slightly smaller than that of 8. castaneoventris , but 
not differing materially in shape. 

Dimensions of the type (B. M. 86. 10. 28. 5), an udult 
female, in skin * :— 

Head and body (c.) 219 millim., hind foot 47. 

Skull: basal length 42*5; greatest breadth 28*5; nasals, 
length 14*7, interorbital breadth 15*1; palate, length 24*5; 
diastema 11*1; length of upper tooth-series (•’ J to m J) 9*0. 

Hub. Kiang-su province, extending south to llaug-chow. 

Type from “ between Shanghai ana Hang-chow,” probably 
Kahing, where some of the other specimens were collected. 
One individual also comes from the Lushan Hills, Kiu-Kiaug. 

Mr. Styau tells me that this species is very common in the 
flat mulberry districts of Southern Kiang-su, and docs not 
overlap S. castaneoventrie, which is only found south of the 
Haug-chow Gulf, in Che-Kiang and Fokicn, and only occurs 
in the hills and not in the plains. 

The two species differ therefore both in their habits and 
distribution. Nor has Mr. Styan ever seen any specimens 
that appeared to be intermediate between them. 

The second species is a member of the genus Lejous. 

In December 1866 Mr. Bobert Swinhoe obtained in Chefoo, 
N. China, two skins of a hare which he at first supposed to 
bo new, but afterwards, apparently misled by a wrongly 
labelled specimen in the Pekin Museum, referred to and fully 
described as Lepus tolai f, by which name it has become 
known to Chinese sportsmen. A comparison with undoubted 
specimens of L. tolai, however, shows that this Chofoo hare 
is really a quite different species, which therefore still requires 
a name; and 1 would propose for it, as only just to its dis¬ 
coverer, that of Lepus Swinhoei. 

Taking as the type Swinhoe’s Chefoo specimen, B. M. 70. 
7. 18.16,1 may briefly say that externally it is at once dis¬ 
tinguished from L. tolai by its far deeper and richer colora¬ 
tion, which is, both on back and sides, a handsome cinnamon 
or day-colour (Ridgway), while L. tolai is approximately 
“ cream-buff.” The tail is also markedly longer, but agrees 
in colour, very black along the top, white on the sides and 
below. For further external details Mr. Swinhoe’s descrip¬ 
tion (p. 449) may be referred to. 

The skull of L. Swinhoei is wholly different from that of 

* Of a spirit-specimen (?) -Head and body 197 millim. i tail without 
hair*. 162; hind Toot 48-7; ear 19. 

t P. Z. S. 1870, pp. 481, 449, and 639. 
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L. iolaty having nothing of the peculiarly flat elongated 
muzzle and narrow pointed nasals of that species, and need 
not be further compared with it. It is characterized by a 
short, broad, and heavy muzzle, an arched and vaulted nasal 
region, and a rather narrow intororbital space (sec measure¬ 
ments below). In some ways its nearest counterpart is that 
of my Lepus coreanus * ; 1 ut that has less arched, shorter and 
(anteriorly) broader nasals, and a much broader interorbital 
space. 

Measurements of the type, an adult skin:— 

Bead and body (c.) 500 millim,; tail without tuft 75; ears 
(contracted) 83; hind feet 110. 

Skull: tip of nasals to lambda (back of parietal suture) 83; 
greatest breadth 40; nasals, length in middle lino 32*5, 
greatest length 39*6; breadth anteriorly 14, posteriorly 19*5; 
interorbital breadth 17*7; intertemporal breadth 13*4; distance 
from postorbital notch to tip of nasals 55; height of nasal 
region, from palatal bridge to nasion, 24; diastema 25*3; 
length of palatine foramina 23*5, combined breadth of ditto 
11; least breadth of palatal bridge 6*2 : breadth of posterior 
nares opposite HJ 9*5 : lower jaw, back of condylar process 
to front of bone between incisors 66*6 ; lower diastema 18*7. 

Bab. Cliefoo, N. China. Coll. R. Hwinhoe, Dec. 1866. 

From L, manchuricus , Radde, as from X, sinensis and 
X. coreanus, this species is readily distinguishable by its long 
black and white tail, while its differential characters from 
X. tolai have been sufficiently noted above. 


ILhl.^PreUminary Description of a new Goat of the Genus 
Hcmitragus, from South-eastmi Arabia . By Oldfield 
Thomas. 


Bemitragus Jaydkari> sp. n. 

Much smaller than Bjemlaicus or hyherius . Fur harsh and 
shaggy, much elongated on the nape and withers, and also 
lengthened below the angle of the lower iaw and on $he upper 
arms and thighs^ the hairs on these two latter places hanging 
down so as to form a sort of niff round the arms and legs* 
Hairs of upper surface from nose to tail directed backwards, 
not reversed forwards on nape as in the Thar. 

General colour of body a pale sandy or brownish white, 

* Lems sinensis eoreanus, Thoa, Ann, Sc Mag. Nat, Hi»t. (6) ix. p, 346 
(1892J. 
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the lengthened hairs of the mane broadly tipped with black; 
upper surface of muzzle, sides of chin, and tail deep black, 
blackish markings also present on cheeks, back of ears, ana 
on metacarpo- (and tarso-) phalangeal joints. Elsewhere 
the limbs aie pale-coloured, while the belly is ncaily white. 
Chest with a naked glandular patch. Knees naked and 
callous. No interdigital glands. Mammae 2 *, as in Capra 
and in Hemitragua hyhcriua . 

Skull allowing a closer relationship to that of 77. jmlaicm 
than to that of B. hyhcriua , but readily distinguished from it 
by its much smaller size, narrower and more convex forehead, 
broader and shorter nasals, which are expanded posteriorly so 
as to nearly fill up the prefrontal vacuities, and by the 
different direction of the parietal plane, which slants upwards 
at an angle of 45° instead of being nearly vertical. 

Horns approximately of the same form and direction as 
those of 77. jemhicua , but rather longer in proportion, far 
slenderer (their basal circumference only 137 roillim., as 
against 230 millim., both old males), and their surface, espe¬ 
cially along the anterior angular ridge, smoother and less 
nodulose. 

Dimensions of the type (B. M. 94. 3. 9. 11), an old male, 
measured in skin:— 

Snout to root of tail (approximate) 1100 millim., tail about 
25 or 30; hind foot, from heel to base of hoof, 191 ; car 
from notch (measured when moistened) 100, its breadth 53. 

Skull: gnathion to occiput 218; greatest breadth 109; 
nasals, length 61, greatest breadth 27; gnathion to orbit 133 ; 
forehead, breadth outside bases of horns 61; palate-length 113 ; 
length of upper molar sei ies 59. 

Ifom: length round curve 295; greatest basal diameter 
59, least ditto 29. * 

Hah Jebel Tawf, S.E. Arabia. 

Two adult male specimens of this striking novelty were 
collected by Dr. A. S. G. Jayakar on Nov. 7, 1892, and 
have been presented by him with a set of other mammals to 
the British Museum. 

a At least in the male. 

t T cannot find this mountain in any map available to mo, but it is 
probably one of the constituent part* of the Jebri Akhdar range, just 
behind Muscat, which attains an altitude of neatly 10,000 feet. 
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XLIL— On the Palawan Representative 0 /Tupaia ferruginea. 
By Oldfield Thomas. 

The British Museum has received from Mr. A. Everett some 
Tupaia skins from Palawan, and these, although apparently 
referable to the species T. ferruginea, Raff., are sufficiently 
different from 71 ferruginea typimto demand subspecific sepa¬ 
ration. The Bornean representative of T. ferruginea has 
already # been found to be distinct from the typical Sumatran 
one; but, curiously enough, that from Palawan, an island 
very closely connected faunisticaily with Borneo, docs not 
show any special approximation to the peculiar long-footed 
form there found. 


Tupaia ferruginea palmoanensis, subsp. n. 

Similar in size, proportions, and general characters to the 
typical variety, not long-footed as in subsp. longipes. General 
colour above darker brown (bistre, liidgway) . Ears, fingers, 
and toes blackish. Tail bushy, the terminal halves of the 
hairs deep shining black, which makes the tail when viewed 
from above appear wholly of this colour; their basal halves, 
most visible from below, simulated with black and orange. 
Under surface yellowish olive (approximately u tawny olive ” 
of Ridgway), brighter and clearer on the chest. 

Skull very similar to that of Raffles’s type specimen of 
ferruginea, but the muzzle is somewhat narrower, the orbits 
smaller, and the frontal profile more flattened. 

Dimensions of the type, an adult skin, (B. M. 94. 2, 
1. 3) 

Head and body 208 millim., tail 177, hind foot 43*2. 

Skull: basal length 47; greatest breadth 26*6; nasals, 
length 15*6, interorbital breadth 15, intertemporal breadth 16; 
palate, length 28*7, breadth outside “ 1 16*3, inside *2 1 8“4; 
front of Li to back of 28. 

/Jab . Palawan. Coll. A. Everett. 


In a young specimen, apparently of the same subspecies, 
collected in Palawan by Mr. E. L. Moseley during the oteere 
expedition to the Philippines (B. M. 91. 11. 28.1), the tail, 
so characteristically black in the adults, is finely freckled 
with orange abovo as well as below. There is also a very 
faint and inconspicuous amount of the same freckling in an 
adult female example. 


* T. ferruginea longipes, Thos, Ann. & Mag. Nat. Hist. (6) xi. p. 343 
(1803). 
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BIBLIOGRAPHICAL NOTICE, 

Foraminifera from the Deep-sea Soundings obtained in 1874-1876 
by H.M.S. 4 Gazelle' Described by Or. Joseph George Eogeb, 
&e. 4to. 266 pages, with a Chart and 21 full pages of figures 
m the text. Munich, 1893, \ Foraminif even avs Meeresgrund~ 

probMi w. 8. w . Abhandl. k. baycr. Akad. Wiss. II. Classo, xviii. 
Band, II. Abth. pp. 195-458.J 

In this Memoir about 160 44 Stations” whence tho specimens were 
procured are enumerated, with particulars of thoir localities, nature 
of mineral materials, and relative proportion ot minute organisms, 
especially the Poraminifera, pp. 6-23 (198-215). Tho lino of 
occurrence of these places, the dates when obtained by the 4 Gastello,’ 
and thoir depths arc traceable on tho block-map at page f> (197),— 
from off Spain, down the Atlantic, round the Cape of Good Hope, 
across tho Indian Ocean to South-west. Australia, and then north¬ 
wards to and through the Eastern Archipelago, down (o New Zealand, 
thence away across the Pacific towards Capo Hon), then off to the 
South-east coast ot South America, and lastly in the Mid-Atlantic, 
3° 26'*7 8. lat., 25 59**2 W. long. (Pans), not far, W. by 8., from 
Station 44 25 ” 

Of the For am ini for a treated of at pages 0-248 (198-440) there 
arc 493 species, of which only 44 arc new, besides some new 
varieties. A Table of those Foraminifora, showing their localities 
and depths, is given at pages 249-201 (441-453); and thoir 1271 
figures, printed by the Moisenbac^-Riffarth photo-chemical zinc 
process, occupy 21 full pages in thd text. 

Although very closely crowded in those plates, rough in appear¬ 
ance and not so artistically neat and finished as in many modern 
illustrations of Foraminifora, yet tho figures give very truthfully the 
characteristic features of theso Microzoa; and, indeed, the closely 
packed condition gives the observer iht? advantage of a conp d*<xil~~ 
recognizing at a glance tho natural features of specific or generic 
grou]M—>such as of Biloctdvna and Spiraloculin a in plato 1, 54 figs., 
p. 26 (218); Miholirut, pi. 2, 80 figs., p. 35 (227); Tcscfularia &c., 
pis. 6 and 7, 62 and 56 figs., pp. 76 and 85 (268 and 277); Buli- 
mina, Bolivina % and Virgnlina , pi, 8* 112 figs,, p. 90 (282); Poly* 
morphina , Ovigerma , and Siphonogefterinu , 65 figs., p. 114 (806); 
Tmjem &c., pi. 10, 101 figs., p. 128 (320); Mdoearia Ac., pL 11, 
62 figs., p. 146 (338); Orietellana &c,, pi. 12, 42 figs,, j). 157 
(349); GloUgerina &c., pi. 13, 88 figs., p. 104 (856); AnomaUna 
&c., pi. 14, 42 figs., p. 185 (377); Discorbina and Patellma, pi. 16, 
79 figs., p. 192 (384) ; Truncatulina , pi. 16, 64 figs., p. 200 (898); 
Pulvinuhna , pi. 37, 45 figs., p. 214 (406). Tho specimens have 
been figured on an approximately proportional scale, and their 
actual dimensions are given with the descriptions in the text. An 
important drawback to tho value of the illustrations is their small 
and cramped numbers of reference, always inconspicuous and some¬ 
times difficult to decipher. 
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In the descriptions, as in the illustrations, economy of space has 
boon very closely studied. All details of nomenclature that could 
at all be spared have been omitted, and only clues, as it were, are 
given to synonymy and tbo origin of names. H. B. Brady's * Chal¬ 
lenger 9 Report, 1884, is referred to throughout, with all the species 
except those that aio now and some few otheis ; the nomenclature 
being given very curtly and left to be worked out from the ‘ Chal¬ 
lenger ’ Report, for by far the most part, and from the works of 
d’Orbigny, Rcuss, Giimbel, Schwager, hiivestri, Moebius, Kchlum- 
berger, and a few other authors of species or genera occurring here 
and there in the Memoir, with bare reference only to monograph or 
memoir. Rhizopodists, however, have to be thankful to the Bavarian 
Academy lor having printed and published this important mono¬ 
graph, though limiting tho Author to so imperfect a method of 
nomenclature. 

Dr. Eggor especially acknowledges the kind help and counsel he 
has received from Dr. C. W. von Gurnbcl, of Munich, in the further¬ 
ance of his work *. 

The distribution of Fora mini fern, as indicated bv the* results of 
Dr. If. B. Brady's study of those brought homo by tho ‘ PhnlleTigor,' 
is throughout referred to in addition to J)r. Eggeris determination 
of those obtained b\ the ‘ Gazelle; * and tho long Table ol the 
distribution of the species at pp. 219-261 (441-453), and particu¬ 
larly the notes on the eight rones of depth, at pp. 202-265 (154- 
4571, supply important additions to om knowledge of the hydro¬ 
graphical and bathymetricn 1 range of the Foraminifera. Hu* long 
Table referred to givos tho relative abundance or scarcity of tho 
(several species at a glance, owing to the relative abundance or 
sparseness of tho figures in the columns carrying the numbers of the 
Stations. Tho eight zones, each taking LOO metres of depth, 
reaching to 6000 metres, with the several stations whore they were 
met with successively enumerated, give the proportionate occur¬ 
rence of individual Diatoms, Radiolarians, Ostracods, and Foramini¬ 
fera for the Stations, and tbo numerical value of tho species of tho 
last for the zones of depth. Thus in the fifth zone (from 2000 to 
2999 metres) there were 16 species of Ghbiymna , 11 Pulvittvlina , 
9 Truncatulina , 6 Layma , 5 Bolivlna , 4 Dhcorblna, and some others. 
In the 6th zone (3000 to 3999 metres), with a very great abun¬ 
dance of individuals, the number of species was relatively small— 
18 (ilohitj?rina, 13 Layma, 11 PuhriimUna , 9 Truncatulina, 5 
lina, 4 Bihmlina , with Discorbtna , Ylryulimt , Bolivian, &o. In 
the 7th zone (4000 to 4999 metres) there wore only 11 species of 
Globigerina, 9 Putvinulina, 3 Put ah m {fivtalia), with Layma and 
Virgnlina. In the deepest (8th) zone (from 5000 to 6000 metres) 
the species were represented by 10 of Globiymna and 9 of Puivinu- 
lina, 

* The mineral and geological conditions of tho Ocean-bed, as shown 
by the Soundings obtained by tbo 'Gazelle/ are fully treated of by 
ifr. von Gumbel, die,, &c., in the Second Part (Physics and Chemistry, 
1888) of the “ Forschungsreiso S.X.& * Gazelle/ 5 vols., 4to, Berlin, 
180ft-9O. 
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Dr* Egger’s views of the specific relationship of the Foramimfera 
aro literal Following Brady for the most part, he fdily recognises 
that “ varieties M are here little moro than individual modifications 
of the “ species,* and that these, not widely" serrate one from 
another, often coalesce, leaving non-essential features as sufficient 
characteristics for convenience of grouping aud registration. With 
all their capability of adapting themselves to varj ing conditions, and 
their consequent extreme plasticity of form, they jet possess a well- 
recognized fixity of type, Dr. Egger’s abundant figures of individuals 
grouped by certain alliances of form and structure offer strong 
confirmation of this, and will bo of great use both to the Student 
who wishes to become acquainted with this Protozoan series and to 
the moro advanced Biologist who might wish to have at hand some 
comprehensive illustrations of typical Foraminiforu. 

This memoir is a very valuable addition to foregoing monographic 
descriptions of those interesting and cosmopolitan Protozoa. We 
are sure that the Author’s having chosen to work on the lines of 
Brady’s * Challenger 1 Kcport will be of advantage juq securing some 
uniformity in the treatment of the “■genera 1 ' and “species” among 
the many would-be rluzopodists of to-day, who are bewildeied with 
the almost endless varietal forum of the creatures themselves and 
with the complicated synonymy with which they have been over¬ 
loaded. 


MISCELLANEOUS, 

(hi the Dales of Sowcrbf* ‘ Genera of Decent aw? Fossil Shells.* 

To the Editors of the * Annals and Magazine of Natural History? 

GnxTLXMEN,—Considerable trouble has been caused by tho difficulty 
of fixing tho dates of the separately published parts of this book : 
and a recent request from Mr. W. H. Dali, of Washington, for exact 
information has led me to investigate the matter. The book was 
published at intervals between 1 822 and 1834 (?); forty-two parte 
wore issued, the contents of which have been given by E. B. Newton, 
who was the first to print a collation of u The Genera w in his Syst, 
List Edwards Collection (Catal. Brit. Mus.), 1891, p. 321. These 
contents were taken from a set of original wrappers, of which only 
two aro dated, preserved in the Natural History Museum. 

In the course of mv research I have been delighted to find, through 
the courtesy of Mr. Barring and Mr. Kappel, the original MS. Dona¬ 
tion Books of tho Iinnean Society between 1822 (end) and 1840, in 
a perfect condition. Those manuscript records aro priceless for 
bibliographic purposes, as they show every appearance of careful 
recording. Many periodicals have also boon ransacked, particularly 
Ferussac's ‘Bulletin den Sciences Natural] es/ section ii., 1824-31, 
the ‘Zoological Journal/ 1824-34, Sc., by Mr. Newton, Mr. J. 
Saunders, aud myself; but the evident exactness of the Donation 
Book of the Linnoan Society permits its quotation as sufficient 
authority for those portions of the work it refers to. 
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[‘The Genera * was announced as a forthcoming work in the ‘Annals 
of Philosophy/ Oct. 1821, p. 318.1 

Trans. Linn. Soc. xiii. (1822) p. 031. 

No record. 

Linn. Soc. Donation Book: received Jan. L 1828. 

Feb. 8 , „ 

Mar. 21 , „ 

Apr. 4, 

Juno 8 , 

July 81, 

Aug. 20, 

Sopt. 1 , „ 

Oct. 11, „ 

Nov. 29, „ 

Jan. 8 , 1824. 
Mar. 27, „ 

99 ,, „ Juno 3, „ 

No record (but reviewed in Zool. Joura., Jan. 1825, 
p. 573). 

Linn. Hoc. Donation Book : received Mar. 80,1825. 

„ „ „ Nov. 8 , „ 

„ „ „ Jan. 12, 1820. 

99 99 >» Juno 28, ,, 

„ 9 , „ Apr. 17,1827. 

99 99 9 » Apr. II, 18-8. 

99 99 99 Bee. 22, 9 , 

(Erroneously entered as part 38J 
Linn, S<k\ Donation Book: reunited Feb, 4, 1831. 

99 99 99 Mar. 2, „ 

99 99 ft Apr, 4, ,, 

99 99 99 AIrtV 5, ,, 

99 99 99 Jan 4, 1832. 

[Specified as u London^ 1832.”! 

Linn, Sue. Donation Book* received Mar. 10,1832. 
[This part contains FiatunanonUn* described in Proe. 

Zool Soc. 1882, p. 28 (April tl] 

[This part contains SoleueUa, described in Proe. ZouL 
Stic, 1832, p. 107 (March 1833).! 

[This paid contains Ouninyiit, described in Proe. Zool. 
Soc. m38, p. 34 (May 1883),] 

[This part contains Lot Ha , described in Phil. Trans. 
1838, p. 800 (read June 13th, published lator in 
1888).] 

[N.B.—Mr. W, H. Dali writes to mo (Fob. 14,1894) as follows:— 
u No. 1 (first edition) was sent out m 1820 with a prospectus. A 
pause then ensuod boforo it was decided by Soworbj to go on with 
it. Nos. 1 and 2 appeared, with a letter printed text for No. 1 , late 
in 1820, which subscribers were reqnested, on the cover, to uso 
instead of that first issued.”] 

C. Davies Rherborn 

Natural-History Museum, (Index gen. et spec. anim,), 

Cromwell Iload, S.W. 

* All received by Linn. Soc. May 11,1837. 
t See Free. Zool. Soc, xxx. 1898, p. 486 (dates of * Proceedings ’}. 
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Contributions to the Knowledge of the Antennary Sense-Organs of 
Insects. By C, M. Child,’ of the Zoological Institute, Leipzig 
University. 

Alter being occupied for some months in studying tlio larvro and 
pupra of Mnchloryx f Corethra | cultctformis , Beg., and Oorethra 
phnnicorvm, F., in tho laboratory of Pi ivy Councillor Louckart, my 
attention was directed to a singular organ at the base of the antonna 
in these insects. Upon further investigation it has beon found that 
the structure in question is a higtily developed seiise-orgau, an 
organ which, as I gradually learnt, is not only present in the 
Nematoeera, but is also of fairly frequent, if not of universal, occur¬ 
rence in the most widely different orders of insects. 

The literature upon the subject 1 found to bo very scanty, and 
for the most part out of date and incomplete. On account of its 
structure and position the organ was regarded by Johnston* as 
having an auditory function. Major t performed certain experi¬ 
ments with living gnats, which confirm rather than retuto this view. 
Weismannt has studied the development of the organ, but leaves 
the question as to its function entireh undecided. Hurst § gives a 
very inexact and partly incorrect description of the structure of tho 
organ, and agrees with Johnston and Mayer in regarding it as 
auditory. 

Moreover, as I convinced myself in tho course of my investigations, 
the organ in question is possessed not only by the gnnts, but also 
by all Diptcra, so far as I have examined them. This genoral 
occurrence among tho Diptern induced me to investigate other orders 
of insects, and here also l have found a similar structure in a 
corresponding position. 

With reference to this a fow words may be said as to the 
structure of the organ in the case of a common wasp ( Vespa 
vulgctris) y which perhaps may serve as an introduction to the 
knowledge of the other forms. In the wasp tho structure lies in 
the small sooond pint of the antonna. through tho middle of which 
run the main antennary nerve and a tracheal atom. At the end of 
tho first joint tho nerve gives off fibrils on all sides, wbioh rim 
obliquely towards the periphery of the second joint, thore to enter 
into connexion with ganglion-cells. Those ganglion-cells are also 
connected with long rod-like structures, which run as far as the 
arthrodial membrane between the second and third joints, where 
thoy apparently enter into small pores in the membrane and there 
end. Into each of theso pores or small tubes enters a little group 
of those structures, which I will here term rodlets (Stabohen). 

* Johnston, “Auditory Apparatus of the Culex Mosquito/’ Journal 
of Microscopical Science (Old Series), vnl. in. 1866. 

t Mayer, “.Researches in Acoustics: Paper no. 6,” ‘Philosophical 
Magazine’ for December 1H74, p 61& 

f SVeisinann, “ Die Metamorphose von Corethra plumicomis” Zeitschr. 
f. wiss. Zool. xvi. Bd. 

§ Hurst, “The Pupal Stage of Outer,” Inaug. Disserts*. Leipzig, 
1800,—“ On the Life-History and Development of a Gnat,” Transactions 
of the Manchester Microscopical Society, J 800.—“ The Post-embryonic 
Development of Culex” Proceedings of the Liverpool Biological Society, 
vol. iv. 
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Between the rodlets in their course towards the arthrodial membrane 
lie here and there small bodies, which contain chromatin; these- arc 
probably nuclei, but whether they belong to supporting cells or to 
other tells of a nervous nature is a question which for the present 
may be left undecided. On the outside of the antenna there is 
neither a sensory seta nor any other appendage corresponding to the 
ends oi the rodlets, and the poms appear to be (dosed at their outer 
ends. In no other joint of the autemia of the wasp have I been 
able to find a trace of this structure or ol one resembling it. I at 
first thought that perhaps some relation might exist between this 
organ and the rod-bearmg sense-organs, or scolopophoios, which 
(according to the statements of U ruber, von Ley dig, and others) 
occur in the antennas. A closer nrvostigalion, howevt i, pro'sed this 
supposition to be erroneous. 

In the genera Mdolontha (Coloopteia), Epinaphdc (Lopidopteru), 
Bomhuh' (Hjmenoptoru), Bach)/) hum, Tabanut, flyr/thu*, Jlrfojtlufug, 
Muwa, Earcophaga (lhptora), SuiLts, Panorpa , Phryytinea (Nouro- 
ptera), and bibeltula { l\joudonouroptora) tho organ exhibits on the 
whole tho same structure as in tho case of the wasp. 

Among the Homiptera I have so far oul) examined tho Homoptoiu. 
Here the organ is but slightly developed. The ganglion-cells and 
rodlets aro present in small numbers, and are also situated at the 
end ot tho second joint, which is not materially different bom tho 
othor joints. 

Among tho Orthoptora the genera P<rt plant fa, Locusta , and 
Stenobotkrus have in the second joint of the antenna a structure 
which is provided with gartglion-cells and long iibro-like rodlets. 

I have hitherto had no opportunity ot examining tho Thysanura. 

Tho organ undergoes a further development iti the Culiudm and 
Ohironomidm (Diptera), in which, as is well known, tho antenna arc 
different m the two sexes. At tho base oi the antenna is an almost 
spherical joint, which is larger in the male than in the temak. 
Within this joint is a very complicated oigttn oi a nervous nature, 
in tho structure of which, especially m the case of the female, an 
unmistakable similarity to the organ above described is recognizable. 
In the female the rodlets, instead of entering into pores, terminate 
towards a plate of chi tin, upon tho centre of winch stands the long 
antenna. Tho very large anteunary nerve runs chiefly into the 
ganglion-coils of the organ, but gives off two relatively small cords, 
which run through the centre ot the large joint into the othor seg¬ 
ments. Tho ganglion-cells pass without a sharp division into those 
of tho brain. The rodlets are delicate and provided with small 
nuclei, which are rioh in chromatin. In the male the structure 
is very complicated, and, moreover, different in the Gulieidm and 
Chironomidm. It does not easily loud itself to description in a few 
words and without figures, but 1 would hero remark that this form 
is also readily traceable to the general type. 

The organogeny 1 have so far studied only in the Culicidm and 
Chironomidm. For the gonorol development of tho antennm in these 
insects I would refer the reader to the papers of Weismann and 
Hurst, already quoted. I will merely add that the entire organ is 
formed from a fold at the base of the invaginated sac of hypodermis, 
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and that the differentiation of the rodlot- and ganglion-cells takes 
place very early. 

With reference to the function ot this organ in general I am firmly 
convinced that it does not belong to the category of the so-called 
olfactory organs of the antenna. 1 think that my investigations 
prove that the nerve-endings arc situated in such a way that each 
movement of the distal portion of tho antenna, whether in conse¬ 
quence of prossure or tension (Zorrung), must cause a stimulus 
to bo imparted to them. As has been determined by numerous 
observations and exj>erimeuts, many insoots exhibit with their 
antenna) a reaction to sound. 

It is true that in many instances these observations are not free 
from error; but in spite of this it appeals to bo ver) probable that, 
at any rate in the case of man) insects, an auditory oigan is con¬ 
nected with the antenna. In my opinion the organ winch I have 
investigated maybe the auditory organ in question. It vwih* in ore- 
ovei, yoais ago regarded as such in tho case of the Nomutoccra. 

The presence of an organ of this nature in the Orthoptora might 
perhaps tell against this view, since those insects lies ides these 
structures also possess others, the tympanic organs, which are 
usually regarded as an auditory apparatus. Nevertheless 1 will 
hero morel) recall the experiments oi Ur.ibor*, who found that 
Or t hop ter u, oven after tho excision of the tympanic organs, were 
still sensitive to sound, and moreover exhibited the reaction with 
their antenna), in certain eases also with the logs. 

It appears to mo that this organ* if snscoptible to very small 
sound-movements, is also stimulated by coarser shocks, c. </. by 
contact of the antenna with a solid object; in short, that in tins 
case there is no sharp distinction between auditory and tactile 
sensation* 

Sinco it was impossible for mo to foresee that the investigation 
would extend so far, I collected but little frosh materia] during tho 
past summer, and was later on prevented from acquiring more 
in consequence of the advanced season of the year. T intend, 
however, to ascertain precisely the range of this organ, and to 
determine its function it* possible by experiment. The results of 
these investigations I purpose to troat in greater detail in a 
subsequent paper *—Zoologiscker Anzeigcr, xvii. Jahrg., No, 430, 
February 5,1894, pp. 35-38, 

Researches on the Structure , Organization , and Classification of the 

Fossil lieptiUa. —Part IX. Section 1, On the Theroeuchia . By 

H, 0. Sublet, P.It.S. 

This paper discusses the classification of reputed Permian and 
Triassic ltcptilia which have been referred to the Anomodontia as 
Theriodontas 

Lgeosaurus, as the genus placed first on Sir R, Owen's list, is 
accepted as the type of the Theriodontia. The species Lyoosawm* 

* Graber, 4< Ueber die Tympanalsinnesorgane dor Orihopteren/' 
Deukftchr. dir k. Akad. zu Wien, nat.-wm Theil, 1876; and other 
papers. 
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curvimola is regarded a a the typo of the genus, being the only species 
in which its characters are fully shown* Gakmarusphnieeps, which 
was the typo of the (Jynodontia, is probably distinct from Nythotannis 
Itvmaim , and from Hir U. Owen's second typo of Galesaurus jriani- 
ceps of 18H7, which is referred to as Thrtutuvadon liorhinus. JLlmo- 
sauras ft l inns agrees with GaUnaurus in having a transverse develop¬ 
ment of'bones oi the palate, rogardod as palatine and transverse, which 
abut toward the inner side of the lower jaw. The palate in this 
genua is found to be covered with groups oi small toofh with conical 
crowns, which tire unknown in LycosautH*. The palate of Lycosanrus 
enrvimola is found and described an the type specimen. It shows 
a transverse development oi the palatine arch abutting against the 
lower jaw, behind which is a long compressed sphenoidal keel 
ilunkotf by narrow pterygoid bones. The occipital comities do not 
appear to bo prominently developed in Lycom arm. The genus is 
regarded as the type of a division of the Tinmodontm, defined by 
having tho molar teeth pointed and without cusps. A snout irom 
Tamboer, named Prists rognathns poh/otlon, is referred to fins group. 
It is characterized by six incisor teeth m eaeh premaxillary bone 
and three incisor teeth in each ramus of fho mandible, followed by 
canine teeth and small molars of Lvcosaurian type, 

1’rofesNoi Cope’s definition of t ho Theriodontia as distinguished 
from tho Auomodoniia by dharacteiu of the post-orbital arch is re¬ 
garded as unsupported by evidence, fho author would limit the 
Theriodontia to animals which oemtonn to Sir U. Owen’s original 
definition based on the dentition (Ib7<>), and have temporal vacuities 
and a small (juadrato bone. It would then include the Lycosauria, 
with typo hycasaurm curmmola ; tho (Jynodontia, with ('ymynathns 
critteronotw (sp. n.) and Tfirinaxodon Itorhmvtt as lypos ; and a group 
of Houth-Atrican Iteptiles named Uomphodontia, bused upon now 
genera Gomuhogmthm and Triraihodnn^ which have the molar 
teeth with flattened cuspidate crowns more or less worn with use. 
The palate is formed on the type ol Lytosaurus in those Thorio- 
dontia. 

Gorgonaps is closely allied to Thoriodouts in its dentition (though 
no molar teeth are known). The skull is closed behind as in 
KisteeephahiS) and tho temporal vacuities are roofed, It appears 
to show a palate formed on the same plan as in Theriodontia so 
far as its transverse development is concerned, but it has not any 
hard palate extending above the posterior nares as in Theriodontia, 
It is regarded as the typo oi a distinct group, named Gorgonopsia, 

The Paroiasauria have the same transverse palatine arch, abuttin g 
against the lower jaw, but not developed downward to the same 
extent, as in Theriodontia. Its hard palate appears to be carried 
back behind the teeth, so that tho posterior naros are further back 
than in tho Theriodontia. It differs from tho Thoriodontia in the 
alight development of the coremoid process of tho lower jaw, and in 
having the temporal vacuities roofed; and from tho Gorgonopsia in 
having the skull open beliind, and in having no canine teeth. 

The Endothiodont type is bolioved to show the transverse descend¬ 
ing palatal arch between the rami of the mandible. PtisUrodon is 
regarded as possibly Endothiodont ; and findothiodon mwrim is 
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made the typo of a genus fisoterodon. A small skull from Molteno 
Pass, Cryptocymdon simus (sp, n«), is regarded as an Endothiodont 
with imparfoctly-devolopod canine teeth The Endothiodontia have 
no incisor teeth, have the hard palate imperfectly developed, and 
no coronoid process to the lower jaw. 

Another South-African group is regarded as indicated by Delphmo- 
<jaat/iu8. Tap t twee pfialus, and a new genus named Dinocepfudus, 
which lias the largest tusks known in any Routh-African genus, 
associated with small molars. In the typical genera the skull- 
bones are very thick and the temporal vacuities small. JSturo- 
sauras is probably to be placed in this group. It is referred to as 
Diuocephalia. 

Thus there is a series of groups of Houth-African Kept ilia which 
appear to agree in having a palate which has some resemblances to 
Mammals but approximates to tij the notion, Lizards, and Crocodiles. 
All these sub-orders are combined as the Thcrosuehia. Jn this 
order or group may be included the Deuterosauria from the Permian 
rocks of Russia. 

The Deuterosauria is distinguished from the Theriodoutia by 
having palato-nares which open h) oval vacuities on a concave 
surfaoo instead of behind a hard palate. The transverse palatine 
arch is not developed downward. The sphenoidal region is at an 
angle with the palate, and in tho same plane with the occiput. 

Finally, tho names given by Professor Cope to allied American 
typos are examined. Tt appears that the Thoromora os hitherto 
used is a synonym of the Anomodontia, though it might be con¬ 
veniently limited to the American types, which appear to be distinct 
from those of Africa and Europe. But it is not possible to use 
either that name or the names Pelycosauria or Cotylosauria till the 
character's of the groups they indicate are adequately defined by 
good characters. 

The relation of tho Therosuchia to other Anomodontia is shown 
in the following grouping: - 

ANOMODONTIA. 

TmnostJOHiA. 

Paroiaaauria. 

Procolophonia. 

Gorgonopsia. 

Dinoeephalia. 

Deuterosauria. 

f Lycosatiria. 

Thoriodontia. < Cynodontia. 

[ Gomphodontia. 

Endothiodontia. 

[Theromora.] 

Tiiekochklonia. 

Dicynodonfcia. 

Kistecephalia. 

Mjbsosaukxa, 

—From {he Proceedings of {he Royal Society. (Communicated by 
the Author,) 
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XLin .—On the Tencbrionidce of Japan. 

By G, Lewis, F.L.S. 

[riftio xiri] 

Ok the 28th January, 1874, Marseul read a paper on the 
Heteromera of Japan before the Entomological Society of 
France, and after a lapse of rather over two years it was 
published in the c Annalea 1 of the Society. Marseul’s material 
consisted chiefly of specimens gathered near Nagasaki and 
JTiogo, and contained about fifty species of Tencbrionidas. 
Since 1876 a few isolated notices of new species have been 
published, which, with the new species here described, bring 
the number known from the Japanese islands to 125* As 
isolated notices of species arc not always easy to find, I have 
given in the list of species at the end of this paper tho date 
of the ‘ Zoological Record 1 in which notices of such species 
may be found. The Munich Catalogue serves up to 1870. 

The collection of Coleoptera in the National Museum has 
been recently enriched by the addition of two important 
collections of Heteromerous beetles, one formed by Mr. F. 
Bates, the other by the late Mr. F. P. Pascoe. My visits 
to South Kensington have in a large measure made the task 
of determining the genera of my species an easy one; and 
when at times 1 have failed there, I have had the kindly 
assistance of Mr. C. G. Champion, who has lately written on 
Ann. & Mag . N* Hist. Ser. 6, Vol. xiii. 25 



378 


Mr, G. Lewi* on 


the Ileteromera for the * Biologia/ a work which involved an 
exhaustive research in the literature of the family. My own 
colled ion of Tenebrionidaj scarcely includes 500 species, and 
is insufficient to work upon, while my acquaintance with the 
family as a whole is very limited. 

The European genera which are most remarkable in con¬ 
taining Japanese species are Amarantha , Arrhenoplita, Cor- 
ticeus, Platydema, Scaph ulema, and Bolitophaym) the last 
genus contains 13. reticulata #, L., the only species not asso¬ 
ciated with commerce which has been found in Japan, Siberia, 
and the British Islands. The most salient feature of the 
species of this series is that so many belong to oriental, 
tropical, and subtropical genera, such as Atasihalm , Byrne#, 
Cpropria. Hemic era, Setenw, Thydnnutt, Eucyrtus, Tctra - 
phyllus, Basanufi, and Ischnodactyhis ; and 1 think this may 
be accounted for by the fact that the Coleopterous fauna of 
tropical Asia contains a very large proportion of lietc- 
roraerous beetles. Tins proportion consists, not, as in 
Europe, of genera such as IJelopn, Bimefia, Mops, and Asida, 
each of which contains perhaps a hundred species, but of 

f feneru in which the species are limited in number, and there¬ 
on*, taken as a whole, are species with great diversity of 
habit and capable as such of thriving under more varying 
conditions; and these in Japan, with its enormous forests, 
aie exceedingly favourable to insect-life. 

During the spring of 1882 I collected 1620 species of 
Coleoptera in Ceylon, of which 104 pertain to the Tenc- 
brionidfie; this is in very much larger proportion to those 
found in Japan, which, at a rough calculation for the larger 
figure, are as 125 to 4500. But in 1881 I left the southern 
island of Kiushiu on the 3rd of June, before the heat of 
summer and heavy rains set in, and I missed seeing that year 
many of the subtropical species which emerged from the 
pupal state in July and August. Some of these species arc 
flemioera zigzaga, Notiolcathus fbvcolatus, Thydemus purpuri- 
vittatue, Strongylium japanum and Marseuli, and I think that 
there can be but little doubt that if a collection of Coleoptera 
were made in the provinces of Higo and Satzuma during and 
after the rainy season, the discovery of novelties of this $ub- 
tiepical class ^ould be considerable. But lest it should be 
supposed that the tropical element is a very strong one* a 
glance at the list of species will show that the tropical genera, 
such as Eucyrtus, are represented by only one small species, 
while in the tropics the species of Eucyrtus arc very nume¬ 
rous. 
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Vhellopsis 8uberea } Lew. (PI. XIII. fig. 1.) 

Pkellopsift subtree, Low. Ent. xx. 1887, p. 210. 

Hub, Yuyama arid Chiuzenji. Found on a boletus attached 
to a large deciduous oak. Twenty specimens. 

lilays japonemis, Mars. 

Li*ptoc(>lenajaponemi$< Allard, Ann. Soc. Eat. Fr. (5) x, 1880, p. 320 j 
ibid. 18*2, p. 133, %. 125 

The type of this species is in the Hates collection in the 
British Museum; Marseul placed the species in Maps, and 
in 1880 Allard founded a subgenus to receive it; but his 
name lias not been accepted by European entomologists. 

I lab. “Japan” {Bates). I did not meet with it. 

MiCKomiiNiiH, gen. nov. 

The characters of this genus are for the most part the 
same as those of ( kibirus , Mulsant, aud the two small species 
for which it is established resemble somewhat C. mi nut is si- 
in us, AIuls. The distinctive differences of Micropedinus are 
that the forehead is not emarginate anteriorly, as in Pedintis 
and Opatrum ; the elytra arc punctate, not striate, and in 
the male the tarsi on the anterior and intermediate tibia) are 
transverse and very wide, the second and third joints being 
the widest. The tarsi in the female arc as wide as those of 
the male of <7. minutissimm } Muls. If European entomolo¬ 
gists do not consider these characteristics sufficient to found 
a genus on, my name will seive for Cabirus , as Muisaut’s 
name was occupied by IlUbncr in Lepidoptcra as early as 


Micropedinus alya } , sp. n. 

Picous vel nigor, parum nitidus, supra pu octal us; elytris haud 
striatis; an tennis pedib usque dilutioribus. 

L. 4|-5i mill. 

Pieeous or nearly black, somewhat shining; the head and 
thorax very distinctly punctate, punctures dense at the sides, 
rather less closely set on the disks; the scutellum is trans¬ 
verse and rounded off posteriorly at the sides; the elytra, 
bases punctured like the disk of the thorax, but on the middle 
of the dorsum to the apices the punctures gradually become 
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less distinct and less circular in outline, and each bears a 
single grey hair between the punctures, the surface is micro¬ 
scopically granulate; the legs, tibiae in both sexes are dilated 
after the manner of a Pedinus , but the male has the second 
and third joints of the tarsi on the anterior and intermediate 
feet very wide and transverse, as stated al>ove. 

Hah Kobd. Abundant under seaweeds on the sandy 
sea-coast. 


Mioropedinvs pallidtpennis , sp. n. 

M, alga Bimillimua, sed piceus vel brunneus; elytris pallidis, $> tibiis 
anticis haud dilatatw. 

L. 3|-4 mill. 

This species is extremely similar to the last, but it is 
smaller, and the elytra are generally pale in colour. Some¬ 
times the whole insect is of a light brown colour, but there is 
a variety in which the dorsal area is dark. Structurally it 
differs from M, alga>, in the antennae) being shorter with the 
articulations more compressed, in the thorax being less trans¬ 
verse, and, above all, m the anterior tibiae in the female not 
being dilated near the tarsi. 

Hah Kobd. Associated with M. algm . 

Opatrum estpansicolle , sp. n. 

Nigrum, opacum, supra grannlatum ; thoraoe lato, marginibus ex- 
planatis; elytris tenuitor punctato-striatis. 

L. 11-11* mill. 

Dull black, opaque, granulate; the head widened and 
thickened before the eyes, emarginate anteriorly; the thorax 
explanate laterally, edge rounded off from the anterior angle 
nearly to the base, posterior angles slightly turned outwards; 
the elytra, striae wnen visible fine and punctate, in many 
examples the striae are obsolete, interstices granulate like the 
head and thorax; the antennae, two basal joints pitchy red. 

This species differs from all in this series in the shape of 
the thorax. 

Hah Kiga, Kob£, Arima, and on Maiyasan. 


Opatrum ovarium, sp. n. 

Atrurn, opacum, oblongo-ovatum, granulalum; capita eecurifonni, 
ante oculos angulato; elytris obsolete striatis. 

L. 10 mill. 



the Tenebrionidae of Japan, 381 

Densely black, opaque, oblong* oval, granulate above; the 
head emarginate anteriorly, angles before the eyes prominent, 
giving the head a hatchet-shaped outline; the thorax trans¬ 
verse, wholly arched at the sides from one angle to the other, 
bisinuate at base; the elytra obsoletcly striate; the antenna? 
and legs black, claws palish. 

The shape of the head is a distinctive character in this 
species; otherwise it is very similar to, but larger than, O.ya- 
panum , Motsch. 

flab. Kobd. One example. 

Opatrum persimtle , sp. n. 

0 . japano simillimum, »ed thoraoe post caput semicirculari ct 
tibiia antiois dilatato-compresais. 

L. 9 mill. 

This species is extremely like 0 . japanum , Motsch., but 
the surface-sculpture is not so coarse, the thorax has a semi¬ 
circular outline behind the head, and the posterior angles are 
small and slightly turned outwards and more acute; the 
anterior tibia? are gradually widened from the base, a little 
thickened on the inner surface, and emarginate at the tarsal 
end between the point of the insertion of the tarsus and the 
outer edge. In 0 . japanum and all the other species of this 
series the tarsal end of the fore tibia is cut out on the outer 
edge; in this species it is not. 
nab . Miyanoshita or Odawara. 


Opatrum coriaceum } Motsch. 

In the male the hind tibia? arc denticulate on the inner 
edge, like those of 0. recticolh . 

[fab. Yokohama (very common on the beach), Odawara. 
and Kiga. 


Opatrum recticolle , Motsch. 

Opatrum iexuak, Mars. 

There is a remarkable sexual character in this species not 
noticed by Marseul; the hind tibiee for two thirds of their 
length are obtusely denticulate on the inner edge. 

nab, Kob£, Sannohe, Shirakawa, and in countless multi¬ 
tudes on the plain of Fujisan in the early days of May. 
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Opatrnm vxlUgerum (Blanch.). 

Opatrum vUliperum. Dlaneh. Voy. PA]o-8mi, iv. p. 15*4, t. x. %. 15. 
M(*mnorphm mlliger, Miedel, Deultirh. out. Zeifcachr. 1880, p. 40; 
Fairm. Ann. Sue. Knt. Belg. 1894, p. 520. 

This species was originally described from Australia, where 
Mr. J. J. Walker has also recently found it. I have met 
with it in Ceylon. 

Hah. KolxS. I found three examples on the sandy sea- 
beach. 


Idisia ornata, Paso. 

Pascoc records this species from Mantehuria, but l think 
this locality should be received with caution, as the captor, 
Dr. Adams, did not label his captures, to say the least, 
systematically, ami he collected during the same voyage on 
the west coast of Japan. 

Hah. Knoshimaand Niigata. Abundant on the sand-hills. 

Phahria Itiederi (Paid.). 

IHaperif ltierfen\ Fold. Bull. Mobc. J833, p. 57, t. Hi. %.8 ; Lew. Ent. 

1803, p, 151 (for ftjnouomy see list). 

Phahria suhhumeraU s, Mars. 

Hah . Hakodate. Abundant on the sand*hills surrounding 
the harbour. 


Epiphalkria, gen. nov. 

I propose this genus to receive some eastern species that it 
does not seem desirable to retain in Phaleria. The species 
differ from Phahria (type P. cadaver ina^ F.) in having a 
small head, large eyes, which approach each other on the 
underside of the head; the mesoaternum is a broad plate, 
as broad in the middle as half its width, widely separating 
the posterior and intermediate coxae; the second and third 
joints of the tarsi in the males are scarcely dilated and the 
fifth joint of the antenna is nearly as large as the sixth. 
The outline of the bod}' is an elongate oval. The underside 
of the type, E. atriceps, is given in woodcut, fig. 1. Phahria 
pusilla , Bob., from Hong Kong, belongs to this genus, and 
there are two species found in Ceylon. 
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Epiphalerta atriceps y sp. n. (Woodcat fig. 1.) 

Elongato-ovata, testaooa, capito nigro aubtilissimo punctulato ; 

fchoraco olytrisquH nigro-ornatis. 

L. 4-4 j mill. 


Fig. 1. 


Elongate-ovate, testaceous, shining ; the whole of the upper 
surface is seen under the microscope 
to have a fine and clear mosaic-like 
sculpture; the head black, with an 
extremely fine punctuation ; the thorax, 
disk dark brown, with a linear fovea 
well marked opposite the fourth elytral 
stria; the scutellum triangular, wide 
at the base; the elytra finely punc¬ 
tate-striate, interstices flat, punctulate 
like the head, dorsal area dark brown, 
the pattern on interstices 3 and «5 is 
prolonged posteriorly iti most examples ; 
the antennas, legs, and mouth-organs 
testaceous* 

Hah . Enoshima and Niigata. Under 



[Note *—The following species is common on the sea-beach 
at Colombo and Galle, in Ceylon :— 

Ejnphaleria pallida , sp. n. 

Oblong, testaceous,, eyes alone black; the head clearly 
punctulate; the thorax with an extremely fine punctuation 
and linear fovea similar to that of E. atriceps; the elytra 
punctatc-striate, striae near the suture finest, interstices im- 
punetttte; the abdominal segments arc slightly infuscate; 
the antenme and legs concolorous. The mosaic-like sculpture 
is only seen under the microscope on the thorax. 

L* 6-61 mill.] 


Trachyscclis mhuleti 7 sp. u. 

Piceus, mtidus, supra laevis; thorneo rnfo-piceo; anion uta toHtaeeis; 

pedibus brunnei*. 

L. 8-3| mill. 

Piceous, shining, smooth above, hairy beneath; the head 
and thorax impunetate; the scutellum microscopically stri* 
gosc, somewhat triangular but bulging out laterally; the 
elytra clearly arid evenly punctate-striate, interstices with a 
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few transverse lines at rather wide intervals, sutural interstice 
sometimes reddish > the antenna) are much paler than the 
legs 

1 think the form of the seutellum may be a good specific 
character in this species* It is similar to T . tenuistriatm , 
Fuirxn., but it is smaller, narrower, and the dorsal strise arc 
better defined, and it also resembles the European T> apho- 
dioides } Germ. 

Hah . Enoshima. Occurs under seaweed on sandy shores. 

Bolitophagu* felix, sp. n. (PL XIII. fig. 2») 

Oblongus, sub parallel us, picoo-brunneus, subnitidus; capite securi- 

formi, angulis utrinquo valde produotis; thorace post ooulos 

emargiuato ; elytris costatis, costis multo interrupts. 

L. 9-10 mill. 

Oblong, somewhat parallel at the sides, dark brown; the 
head securiform, remarkably angulatc outside the eyes, 
rugosely punctate, with transverse crescent-shaped line before 
the eyes; the thorax channelled in the middle, disk tubercu- 
late on either side and rugosely punctate, lateral margins 
cxplanate, transversely rugose, edges feebly crenatc, strongly 
cniarginate behind each eye; the elytra, lateral margin 
narrowly elevated, edges uneven, striate-punctate, interstices 
with broken costae, third costa strongest and least inter¬ 
rupted; the antennae reddish brown; the legs darker, tibice 
carinate and ftngulate before the tarsi. 

Hah* Nagasaki. Found in April in a small boletus^ Poly - 
porus luctduSy Fr., a species of wide distribution in the 
northern hemisphere, growing on IVnus ma8»omana } S. & Z. 
(Kuro-matzu). The boletus gives out a strong pungent 
smell in eaily summer, and may be discovered by it; the 
beetles scoop out the centre and live in the hollow in com¬ 
panies of six or eight. Trogosita japonica , Reit., was found 
associated with it m the Poiyporw. 

Bolitophagua pannosus, sp. n. 

B t mterrupto similis, sed brevior et latior; antonnis rufo-bnumeis. 
L. 41 mill. 

Oblong-crval, black, opaque, rugosely sculptured; the head 
somewhat transverse, anterior edge narrowly and feebly raised, 
angulate before the eyes; the thorax with a narrow median 
granulate channel, ana the disks on either side of it tubercu* 
late, lateral margin explanate, edges crenate; the elytra, 
sutural interstice with a feeble row of tubercles, second inter* 
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sticc tubercles larger, third carinate at the base, tuberculate 
posteriorly, 4 to 6 similarly tuberculate, between the tubercles 
are numerous small nodules which apparently represent the 
striae ; the antennas dull reddish brown, joints 8 to 10 
markedly transverse; the legs darker, tibiae carinate, tarsi 
reddish. 

This species resembles B . interrupts , Ill., in the sculpture 
of the elytra, but it is much shorter and relatively broader 
and the joints of the antennas are much more transverse and 
less lax. 

Iiub . Oyayama. One example, April 26th, 1881. 

Atastiialus, Pasc. 

Atasthahcs, Pasc. Ann. & Mag, Nat. Hist. 187], viii. p. 

Type A. spectrum y Pasc. 

This genus resembles Jlolitophagus more than Bolitomnm . 
In the first the eleventh joint of the antenna is free of the 
tenth, in Atasthalus the tenth joint is incised to admit the 
base of the terminal joint. In Bolitoxcnus , type FI. gibber ^ 
Motsch., the articulations of the antenna an) more compressed 
and the prosternum has a keel In the Munich Catalogue, 
p. 1946, the genus Bolitvxcnus includes B. testudinarius , 
Motsch., and B. tuherculifer , Motsch.; these two species 
belong to the genus Byrsax , in fact the last name is only a 
synonym of Byrsax horridus, 01. Bolitoxenus bifur cm , 
Pasc., should be placed in Bolitonceus . 

Atasthalus dentifrons , sp. n. (PI. XIII. fig. 3.) 

Oblongus, subparallel us, nigor vel nigro-brunnous, opacus; front© 

margin© 4-dontataj thoraee comibus duobua volidis, parum 

brovibus, rectis. 

L. OJ-12 mill. 

Oblong, rather parallel, black or dull blackish brown; the 
head, frontal margin reflexed and with two prominent teeth 
in the middle and two others less conspicuous over the bases 
of the antenna*; the thorax, lateral edge lirate, surface very 
rough with frequent tubercles, with two robust median horns, 
long enough to cover the base of the antenna* from view 
when seen from above, tips covered with golden or reddish 
hairs; the elytra parallel at sides, rough, with a few liolished 
tuberctes on what are apparently the third and fifth inter*, 
stices; the striae are represented by irregular punctures; the 
antenna* and legs dull brown, tibim carinate, not narrowed 
near the tarsi; the last segment of the abdomen is rugose, 
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not punctate. The female differs in the head being wider, 
the frontal dentation merely remaining in outline, and the 
thorax has coarse and rugose protuberances without hair in 
tho place of horns. In some small males the thoracic horns 
almost disappear, but a nodule with red hairs indicates their 
places 

llab. Hakone and Nikko. Common in boleti on beeches 
in May. 

Atmihaliis beUicosus, sp. n. (PI. XIII. fig. 4.) 

Brevitcr ovalis, nigro-brunneus, rugose seulpturatus, fronto baud 
dontata; tlioraoa cornibua duobus clongatis subparallulia vel 
pa rum obliquis, 

L. 7-9 mill. 

Shortly oval, dull blackish brown ; the head rugose, punc¬ 
tate, frontal margin arched in outline, edge roughened, not 
dentate; the thorax lirate and arched at the sides, surface 
rough with frequent tubercles, two median liorns, sometimes 
parallel to each other, sometimes obliquely turning inwards, 
projecting in well-developed specimens half their length 
beyond the head, apices with tufts of red hairs; the elytra 
with tubercles ou the third and fifth interstices well marked 
and not irregular, seventh interstice with tubercles less 
defined, between the tubercles are irregular rows of punctures; 
the antennae and legs dull brown, tibifo carinate, narrowed 
near the tarsi; the last segment of the abdomen is coarsely 
punctate. The female is similar to the male, except that tho 
thoracic horns arc represented by large protuberances. Some 
examples arc densely squamous. 

A small variety or species, A. incurvatu8 } occurs very 
commonly, in which the horns of the male are short and 
incurved; if they touched a circular space would be enclosed. 

llab . Miyanoshita, Hakone, Ohiuzenji, $ikko, anti Nishi- 
mura. Occurs, like the last species, in large boleti, but is 
apparently more widely distributed. 

[Note * —A tasthalus taproban<B } sp. n. I obtained a species 
very similar indeed to A . bel/icosm in Ceylon; but the male 
may be known by the frontal carina being raised and denti¬ 
culate, the ocular ridge being more prominent, the punctuation 
under the thoracic borns is distinct, and the horns are more 
than half as long again. The female has the thoracic protu¬ 
berances wider apart, more erect, and more regularly covered 
with tubercles. There are specimens in the Bates collection 
taken by Nictner. 
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Hah . Wackwaller, near Galle. I found three examples in 
a boletus.] 


B0LTT0N4$U8, gen. iiov* 

Type /?. merpm. 

I propose this genus to receive some small species which 
vary in size from aliout 4 to 6 mill.; most of its characters 
are those common to Atasthalus ; the antennas have seven 
rather short and sometimes robust (/?. merga?) moniliform 
joints, sometimes the joints are much more slender (4-tfen- 
talus), eighth to tenth more or less transverse, eleventh with 
the base somewhat embedded in the tenth ; the maxillary 
palpi slender, terminal joint rather long ; the eyes, ocular 
ridge ceases abruptly in the middle of the eye-disk, the ndge 
when viewed from alwe gives the eye the appearance of 
having a small tubercle in its centre. The prosternum is 
depressed posteriorly and the mesosternum somewhat shoit. 
Bolitophagus vacca , Motsch., Hefedona nasalis , Paso., and 
Holitotherm 4-dentatw, Canth, should be placed in this genus. 
The type of Bolitothcrus (Phellidiu*, Lee.), Candbze, is an 
American species, B. enrnutus, F., which has an antenna of 
ten joints only ; but Caudbze also included in it B. 4-dentatus , 
which has eleven joints to these organs. Puscoe’s note 
(Ann. & Mag. Nat. Hist. 1871, viii. p. 348) regarding Bolito- 
therus may be cancelled, as the note was written, as he 
informed me, under the impression that B. cornutus , F., was, 
as indicated in the Munich Catalogue, a Ceylonese insect. 

Bolitonwus merga *, sp. n. (PI. XIII. fig. 5.) 

Oblongus, parum cylindricus, obwmrc brunneua; thoraen marginibus 
crenato, <S eormbus duobus horizontulibus ad apicern dense rufo- 
hirtis. 

L. 4-4J 

Oblong, dull brown or blackish brown, opaque; the head 
very rugose, frontal margin roughened on the edge, with a 
small denticle near the antenna m well-developed males; the 
thorax rough, nodulous, laterally eremite, with two median 
horizontal horns, reaching in fine examples beyond the head 
by half their length, incurved from their bases, apices densely 
clothed with reddish hair; the elytra, interstices rugose, with, 
eight or ten rows of small nodules on each wing-case, but 
this sculpture suffers much from abrasion and is often obsolete. 
The antennas rather stout, seventh and eighth joints rather 
transverse, ninth, tenth, and eleventh forming a club; the 
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tibia carinate and scarcely narrowed near the tarsi. In small 
males the thoracic armature is very short and stout, and this 
form admits of the eyes being seen from above outside the 
horns; in the large individuals the horns intervene. In the 
females the horns are absent, but the anterior part of the 
thorax is gibbous. 

li. 4 -dentatus, Cand., differs from the above in having more 
slender antenna, with two conspicuous frontal denticulations 
on the anterior edge, and in having the tibia very markedly 
narrowed from the middle to the tarsal end. 

Jlab. Yuyama. A large boletus was found full of speci¬ 
mens in all stages on the 11th May, 1881. 

Byrsax niponicus , sp. n, 

Ovalis, supra parum convoxus, funeus, rugose sculpturatus, nodu- 
losus; antennia forrugineis; pedibus brunneis; <J capita corni- 
bus duobus elongatis creetis; thorace explanato. 

L. 6 mill. 

Oval, rather convex above; the male—head rugose, with 
two long slender horns, diverging upwards from their bases, 
slightly turning in at their tips, forehead depressed between 
the horns, the thorax laterally exnlanate, edges Urate, broadest 
just before the base, rough ana nodulose; the elytra rough 
and nodulose, very similar to those figured for Atasthalus 
belticosus; the female—head rugose, not depressed, lateral 
edges of the thorax more strongly Urate and much more 
widened out before the base: in both sexes the anterior and 
intermediate tibia are slightly narrowed before the tarsal end 
and carinate their whole length ; the legs obscure brown, an¬ 
tenna ferrugiucous. The ocular ridges project more in the 
male than in the female. 

Hah Nara. About a dozen examples from a boletus, 
27th June, 1881. 


Byrsax spiniceps, sp. n. 

Oblongus, supra modice oonvexus, dense squamosua; capita 
cornibus duobus spiniformibus. 

L. 3-4 mill. 

Oblong, moderately convex above, with a whitish squama- 
ceous substance, which, in uninjured specimens, obscures all 
sculpture. The male with two long spine-like horns, which, 
when viewed sideways, are seen to be bent forwards in the 
unper half, ocular ridge projecting into an outline of an 
obtuse angle; the thorax, lateral margins widely explanate. 
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with markedly lirate edges. In the female the ocular ridge 
projects much less, and the thorax behind the neck is elevated 
m the form of two ridges* 

I have only six specimens of this little species, and they 
are all more or less thickly covered with a whitish squaraosity. 

llab. Yuyama and Nikko. 

Diaper is niponenm , Lew. 

Diaperis niponewi*, Lew. Ent. xx. 1887, p. 217. 

This species resembles a very large specimen of />. bo- 
felt, L. 

Hal . Nikko, Mayebara, Junsai, and Sapporo. Commonest 
in Yczo. 

Diaper is Lewisi, Bates. 

Dia^teris Lewiti, Bates, Ent. M. TV1. x. 1878, p. 14. 

Du?peris rubrofasciafm, Ueit. 1879. 

Hal . Nagasaki, Kumamoto, Miyanoshita, and Tokio; 
Siberia (Jieitter). 

Dkkispia, gen. nov. 

Body hemispherical, outline of the head, thorax, and elytra 
together being circular; the head relatively somewhat large, 
eyes small, coarsely granulate, palpi large, terminal joint 
oblong; the thorax explanate laterally, widely incised to 
receive the head, eyes visible from above ; the scutellum tri¬ 
angular, but widest at the base; the elytra dilated at the 
sides, and in structure very similar to those drawn for Leio- 
chrinus satzumce (woodcut, fig. 2), but not quite so wide; the 
prosternum rather narrow, truncate behind, slightly narrowed 
between the cox®; the mesosternum small and transverse; 
the metasternum arched between the cox® ; the anterior tarsi 
short and pilose beneath, linear but rather robust, the claw¬ 
bearing joint being as stout as the others, and the hind tarsus 
has the basal joint long, like those ot Ihsanus and Soapfri - 
dium ; the antennas also rather stout, first joint larger and 
longer thau the second, third longer than the second and a 
little constricted at the base, fourth stouter than the third and 
equal in size to each of the six following, terminal joint 
rather longer and oval. 

Type, Diaper is maculipennis^fim^, 

Lmochrinus coocineUotdes, Westw., also belongs to this 
genus, the type of Leioohrinus beiug L. discoidalis , Westw., 
a very different insect. The species of this genus are appa¬ 
rently very numerous in the eastern tropics; I found six in 
Ceylon, 
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LEIOCJIMtftfS, Westw. 

Leiochrinus, Wostwood, Tijdsclir. voor Ent, xxvi. p. 08, 

The genus Leiochrinus was founded by Westwood in 1883, 
and a figure of the type of the genus, L* fuhicdlis, is given 
on pi iii. fig. 14, and on pi. v. fig. 7 is a drawing of the 
posterior tarsus. The type of this genus evidently agrees 
with L . satzuma* , sp. n.; the head is entirely concealed under 
the thorax, the latter segment arid the elytra forming an 
almost complete circular outline. With the head thus 
concealed the antennal orbits are absent. The form of the 
tarsi, also, in the genus is most peculiar. Westwood gave a 
drawing of the uppersidc of the type, and to supplement his 
figure 1 give here a woodcut, fig. 2, showing in outliue the 
under surface of L. mtzumce and the fore tarsus. There are 
several genera in which the curious tarsi are, with more or 
less modified form, similar, so that 1 quite agree with Mr. 
Champion that it is best to group them together as Leio- 
chrininaa. I think the position of the group is near the 
Diapering, as they cannot be far separated from the genus 
Da'ispia, which, I think, is placed in a natural position if it 
is put near Diaper in. 

Leiochrinus satzumw , sp. n. (Woodcut, fig. 2.) 

Circularis, rufo-teataccue, nitidus; thoraee disco trimsversim infus- 
cato; olytris delicate puuctulatis, disco rufo-tostacco, marginibtiw 
angustiwBimis teataoeis. 

L. 4 mill. 

Thorax and elytra circular in outline, head impressed in 
the thorax and entirely concealed when viewed from above; 

Fig. 2. 



the tissue of the thorax is very thin and pellucid over the 
eyes, which can be dimly seen through it. The thorax has a 
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wide transverse dark band across its base; the elytra very 
faintly punctulate, the punctures most visible form a line 
close to the suture, a dark band occupies the external 
margins, but leaves the extremely narrow rim pale; the 
antenna*—four basal joints reddish, the* others infuscate; the 
legs reddish or brownish yellow. When the antennas are 
stretched out the second joint does not reach beyond the rim 
of the thorax. 

Hub. Yuyama, Ilitoyoshi, Fukaliori, and Nara. Marty 
examples beaten from foliage in which dead branches and 
twigs were infcersperso<l. 

LkIOCHRODES, Wcstw. 

Lriochroden, Wcstw. Tijdnchr. voor Knt. xxvi. p. 00. 

Type, L . JiHcoidalis (pi. iii. fig. 15). 

Leiochrodes conv&vw, sp. n. (Woodcut, fig. 3.) 

HemisplunricuB, perronvexns, pieeo-niger, uitidufl; elytns hrtud 
striatis, impunctatis; anteums pedibusque rufo-brunneis, tibiia 
post/tcis curvatis. 

L i*J a f mill. 

Circular m outline, very convex above, piceous or black, 
shining, w ith the legs and antenmn reddish brow n ; the head, 
thorax, and elytra wholly smooth ; the prosternum bisinuous 
posteriorly and widening out a little from the cox® to the 
base; the hind tibirn arc bent and enlarged on their inner 

Fit?. & 



edge like the intermediate tibise figured in this paper for 
lschnodactylu* loripes . This form of tibi® has, however, in 
this species apparently no sexual purpose as it is found in all 
my specimens, but the structure enables the tibia, in a state of 
repose or in a state of simulating death, to be brought closely 
on to the femur which fits into it. 

Jiab. Nagasaki and Kioto. Occurs under damp decaying 
leaves in early spring. 
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Arrhenoplita (Hoplocepkala) asiatica , sp. n. 

Oblonga, nitida, rufo-brunnea ; capito thoraeequo rufia; olytris 
nigriB apico excepto, 

L. 0| mill. 

Oblong, reddish brown; the head rod, rather rugosely punc¬ 
tured, male with two erect horns close to the eyes, in the female 
the head is swollen only close to the eyes; the thorax red, 
evenly not closely punctulate; the scutellum obscurely reel; 
the elytra black, with the apices red, punctate-striate, inter¬ 
stices sparingly punctulate; the antennae and legs red. 
Similar to A, hmmorrhoidaUs , F., but the thorax is much 
wider and less convex laterally and the thoracic punctuation 
larger. A . hcemorrhoidalis occurs in Siberia as well as in 
Europe. 

Hab. Sapporo. A boletus I found on an oak contained 
three males and one female. 

Amarantha atrocyanca, Lew. 

Amarantha atroeyanea , Lew. Ent M. M. 1891, »or. 2, ii. p. 70 
( Metaclisa, Duval). 

The location of the genus Amarantha is doubtful. Faust 
placed it near Arrhenoplita ( Iloplocephala ), but the form of 
the sterna and the structure of the first segment of the abdomen 
more nearly resemble a species of IJemicera . The short tarsi, 
however, are similar to Arrhenoplita . Amaranthm is the 
name of a well-known flower of older date than Mot- 
scliulsky’s name. If the latter is rejected, Duval’s name 
will serve. 

Uab. Oyayama, Ohiuzenji, Sapporo, and Junsai. Taken 
abundantly in South Yezo. It inhabits the touch-wood of 
decaying beeches. 

Ischnodactylm loripes , sp. n. (PI. XIII. fig, 6, .) 

SubdoproBSUS, ovatus, piceua, nifcidusj thoraco margimbuB, antennis, 
pedibus et epipleuris rufo-brunnois; elytris fortiter punctato- 
striatifl. 

L. J 7, <f 8«$ mill. 

Oblong oval, pitchy black, somewhat depressed; margin of 
the thorax, epipleurse, antennm, and leg3 reddish brown, and 
sometimes also the sutural interstice of the elytra is reddish; 
the head somewhat wide, rather densely, not coarsely punc¬ 
tured, not comute in the male; the thorax transverse, slightly 
explanatc laterally, punctured similarly to the head; the scu- 
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tellum feebly punctulatc; the elytra rather long, parallel at 
the sides, strongly punctate-striate. The hind tibi® of the 
male are bent, basal half slender, tarsal end from the middle 
enlarged. 

The form of the hind tibiae agrees somewhat with that 
of the intermediate tibiae of Platydema umbratum } Mars. 
There is an uudescribed species in the British Museum from 
Singapore which resembles it closely ; the absence of the 
armature on the head of the male in this species does not 
seem to me sufficient to exclude it from Ischnodactylus. 

Jlab . Oyayama. Three specimens. 

Platydema nigromneu,m y Mofcsch. 

Platydema mwirum , Harold, 1878. 

This species closely resembles P. Dejeanii } Cast., both in 
size and colour. Harold, in redescribing it as P. musioum y 
laid great stress on the elytra being “ striato-punctatis,” but 
in a long series of specimens half of them have the elytra 
punctate-striate. The armature of the head of the male is 
usually two tubercles, but sometimes there are two pointed 
but not slender horns. The colour of the epipleura* is some¬ 
times mucous, sometimes reddish. 

I lab. JSikko, Miyanoshita, Kiga, and Oyayama. Common. 

Platydema Dejean it. Cast. 

I have a series of examples which agree precisely with 
Silurian specimens referred to this species by Reittcr and 
others. 

Jlab. Junsai, Sendai, and Nikko. Commonest in the 
north. 


Platydema Marseuli , sp. n. 

Platydema nigroemewn, Mara., 1876. 

Oblongum, trneo-nigrum, nitidum; elytrh distinote punctato- 
striatin ; antonnis pedibusquo obscure brunneis. 

L. 4 J-5 mill. 

Oblong, greenish or brassy black; the head and thorax 
rather closely punctnlate; in the male are two frontal horns, 
straight and pointed in well-developed specimens, in others 
the horns are reduced to two obtuse tubercles ; the elytra 
distinctly punctate-striate, interstices rather flat and finely 
punctulatc, and usually more brassy in colour than the 
thorax; the antennse and legs arc uniformly an obscure 
brown. 

Ann. (£• May. N. Hist. Ser. G. Vol. xiii. 


26 
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There is very little to distinguish this species from P. nigro - 
mneum , Motsch., except its size and that the wider joints of 
the antennas are more transverse. 

Hah. Nagasaki, Kumamoto, Miyanoshita, Kadzusa, and 
Y okohama. 

Platydema higonium , sp. n, 

Brcviter ov&lo, convex urn. mneum, motallieum ; eljtriR dietincte 
striato-punctatis; antonnis podibusque obscure biunncis. 

L. 5J-0J mill. 

Shortly oval, convex above, Brassy, very shining; the 
head rather densely excavated between the eyes in both 
sexes, the male with two rather long and acute horns well 
separated from each and scarcely thickened at their bases; 
the thorax evenly, not very densely, punetulate, brassy, with 
a purple tint; the elytra, interstices flat, finely punetulate, 
stria* consisting entirely of rows of punctures; the antennas 
and legs obscure brown. 

This is the most metallic species iti this series, and the 
only one in which the elytral stria* consist throughout of a 
series of punctures only, each puncture being clearly sepa¬ 
rated from another. 

llab . llitoyoshi, Oguma, and Kakuvvayama. Seven spe¬ 
cimens. 

Platydema sylvestre , sp. n. 

Ovatura, convexum, ceneura, submetal]icum; capite in medio im¬ 
press ; elytna fortiter punotato-striatis. 

L. 4£-5 mill. 

Ovate, convex above, brassy or brassy green, somewhat 
metallic; the head seraicitculnr in front, clearly and rather 
thickly punetulate, with a median impression between the 
eyes, impression deepest in the male; the thorax narrowest 
anteriorly, widening to base, lateral edge raised, punctu- 
late, punctures finer and less close than those of the head; 
the scutellum smooth; the elytra strongly punctate-striate, 
interstices little convex, with scattered and extremely fine 
punctures; the antennae and legs dull reddish brown. The 
male is apparently without armature on the head. 

Hah. Iiakone and Kiga. Six specimens. 

Platydema recticorne, sp. n. 

Oblongo-ovatum, supra convexum, picoum, nitidum ; antennis, pedi- 
buis et epipleuris rufis; fchorace punctulato; elytris fortiter 
punctato-striatis, interstitiis distincto punctulatis. 

L. 4}-4] mill. 
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Oblong-ovate, convex above, piceous, shining; the head 
semicircular in front, reddish brown before the eyes, rather 
densely punctulate, the female with a median fovea between 
the eyes, the male with two slender reddish horns, straight, 
and reaching out beyond the head ; the thorax punctured 
like the head, anterior angles rather broadly red; the sea¬ 
ted um very obscurely punctulate; the elytra—opipleune 
reddish, sometimes also the humeral angle is red, strongly 
punctate-striate, interstices also very distinctly punctulate; 
the antennas, mouth-organs, and legs clear reddish brown. 

In well-developed males the frontal horns measure from 
\ mill, to 2 mill., but in a few specimens the forehead is 
scarcely more than tuberoulate. This species in size and 
general sculpture corresponds with P, Marspuli. 

Hub . Kiga, Nikko, Oyayama, and Konose, Rather 
common. 


Platydema lynceum , sp. n. 

Oblongo-ovule, purpureo-nigrum; oeulos supra parura approxi¬ 
mate ; capite thoraeoquo punctuiatis; (‘lytris valde puwtato- 
striatis. 

L. 7 mill. 

Oblong oval, nearly black, with a faint purple tint; the 
head not cornule in cither sex, irregularly and sparingly 
punctulate; eyes large and approaching each other above on 
the inner anterior edge, especially in the male; the thorax 
transverse, narrowest in front, widest behind, finely and 
sparingly punctulate; the elytra rather long, strongly punc- 
tate-striate, interstices microscopically and sparsely punctu¬ 
late ; the antennas and legs dull brown* The sexes can be 
distinguished by their tarsi. 

Hob . Nantaizan, Yokohama, and .Tunsai. Nine examples. 

Platydema fumomtm, sp. n. 

Ovale, at rum, opacum; antennis articulis primo ot secundo tarsis- 
quo rufis. 

I. (i;{ mill. 

Oval,densely black, opaque; the bead finely and sparingly 
punctured, semicircular anteriorly; the thorax arched at the 
sides, bisinuous behind, punctured like the head; the scu- 
tellum triangular; the elytra, stria* fine and punctulate, 
interstices flat; the antennsa, two basal joints red, the others 
black; the legs dusky brown, tarsi reddish, basal joint of 
the anterior tarsus of the male slightly enlarged. Head not 
cornute in either sex. 

2C* 
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In outline and colour this species resembles P. umbratum , 
Mars., an insect which measures 10 mill, and has the basal 
joint of the anterior tarsus in the male considerably enlarged: 
but there are no sexual differences in the tibia?. I think 
I\ umbratum and P. malaccum> Mars., and the above species 
might be very well separated from Platydema . 

Hab . Kioto and Nara. Five examples. 

Platydema script am , sp. n. 

Oblongo-ovatum, rufo-brunnoum, subopacum; oljtris punctate- 
striatis, fasciis duabus dentate-sin uatis. 

L. mill. 

Reddish brown, somewhat opaque; the head rather densely 
punctulate, clypeus reddish, semicircular in outline; the 
thorax punctured like the head, arched at the sides, colour 
darkest on the disk; the elytra punctate-striate, interstices 
opaque and impunctate, variegated with dark markings, 
which usually take the form of two dorsal dentate-sinuate 
fascia?; the apex reddish brown, with the pattern widening 
out on the sides; the antenna) and legs reddish brown. 

This small species resembles P. hieroglyph icum, (hist. Brul. 
The colour of the elytra is variable. This also, and those 
resembling it, ought, I think, to be separated from the genus 
Platydema . 

Hab. Nagasaki. Three examples. 

Basanus erotyloides , Lew. (PI. XIII. fig. 7.) 

Basanus erutyloutex. Lew. Ent. M. M. 1891, p. 71. 

This species is noticed here merely to call attention to the 
figure; the insect is black, with red or yellowish-red elytral 
markings, and the abdomen is of the same colour. 
llab. Found in most of the iorests. 

Scaphidema ornatellum , sp. n. 

Ovatum, oeneo-nigrum, nitidum; thorace piano marginilras utrinque 
canaliculati8; elytris a basi flavo-fasciatis; pedibus rufis. 

L 4f-5 mill. 

Ovate, brassy black, shining; the head irregularly punc¬ 
tured, anteriorly reddish; the thorax more finely and more 
sparingly punctured than the head, lateral margins distinctly 
canaliculate; the scutellum brassy or obscurely red; the 
elytra punctate-striate, interstices feebly convex, very spa- 
nngly punctulate, with a yellow fascia near the base on 
interstices 3-8; on the fifth interstice the fascia widens out 
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before and behind; the antennas black, with three basal 
joints red or picoous; the legs reddish brown, rarely black. 
Hah. Oyayama, Kiga, and Nikko. Twenty examples. 

Scaphidema pictipenne y sp. n. 

Ovatum. trneo-nigrum, nitidum; thorace parum convexo; olytris 
quadrifasciatis; anbeimfe a basi pedibusquo ruffe. 

L. 31 

This small species is very similar to S. ornateHum y but it 
is less broad and the thorax much less conspicuously canali¬ 
culate at the sides and convex on the disk ; the elytra have a 
second fascia (although somewhat obscure) before the apex, 
and the apices are more pointed. 

Ilab . Nara. Three 8}>cciuiens. 

Scaphidema discale y sp. n. 

Ovatum, amoo-nigrum; elytrfe obsolete raacuJatfe vel totis osneis; 

an tennis a busi podib usque ruffe. 

L. 3J-4 mill. 

Ovate, brassy black, shining; the head punctured some¬ 
what closely, mouth-organs reddish ; the thorax finely and 
sparingly punctured, little convex, especially behind the neck; 
the elytra punctate-striate, with a small ftavous disk near the 
base on the fifth interstice; the antennae, three basal joints 
red, rest black; the legsieddish brown. 

The punctuation of the thorax is larger and closer in this 
species than in the others of this series; the elytra are rela¬ 
tively longer and the maculation is confined to a small .obscure 
disk near the base of the wing-case. In a variety the flavous 
disk is absent. 

Ilab. Kashiwagi, Kiga, and Nikko. Six examples. 
Scaphidema nigricorne y sp. n. 

S. discali simillimum, sed differt antennis lougioribus ot totis nigrfe; 

elytrfe immaculatis; pedibus nigrfe, t arsis rufescontibus. 

L. 4 mill. 

This insect is larger than S* discale ; the thorax less finely 
punctured and less narrowed anteriorly; the antennas are 
wholly black, and the legs black with reddish tarsi. It is 
most similar to the European S . ameum y Payk. 

Udb . Kiga. A single example. 

Alphitophagus japanus } Mars. 

I have taken this secies abundantly in Ceylon. In a list 
of insects given in Tcnncnt’s ‘Ceylon,’ 1861, this species 
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stands under three different names, in three diffeient genera, 
but it is not necessary to specify them. 

Ilal . Nagasaki and Bukenji, near Yokohama. 1 have 
seen this species in great abundance on many occasions. 

AlphitophagwpallidicoUis, sp. n. 

Rufo-tostaceus, capito thoraoeque dense punetulatis; elytris nigro- 

laHciatis. 

L. 3} mill. 

Keddish, pale brown, or yellow, antennae and legs the same 
colour; the head and thorax evenly and densely punctulate; 
the elytra punctate-striate, interstices microscopically punctu- 
late, with a black fascia at the base on interstices 2-6, and a 
second dorsal fascia entirely crosses the wing-case, the last is 
usually broadest at the suture; and in some examples the two 
fascim join on the sutural iuterstiee. 

Easily separated from A, japanus^ Mars., by the colour, 
size, ana the dense punctuation of the thorax. 

Hob. Yokohama. Nine examples from a boletus at 
Bukenji in company with a large number of A . japanus , 
Mars. 

Pentaphylhts obfongu$ } sp. n. 

OblonguB, Bubparatlehia, flavo-testaceus; elytris punetulatis, striis 

obsoletis; ante unis podibusque ooncoloribua. 

L. 2 i mill. 

Oblong, somewhat parallel at the sides, yellow-testaceous; 
the head distinctly and not closely punctured, with the sur¬ 
face microscopically strigose ; the thorax arched at the sides, 
with the margin evenly elevated, anterior angles well rounded 
off, surface sculptured like the head; the scutcllum small and 
triangular; the elytra punctulate, striae obsolete, surface with 
very feeble leather-like sculptuie, lateral margin raised like 
that of the thorax ; the antennae, articulations 1-2 rather 
robust and equal, 3-6 shorter and smaller, 7 slightly trans¬ 
verse, 8 distinctly transverse, 9-10 rather widely transverse, 
terminal joint nearly circular in outline, the last five joints 
forming a lax club. 

This species is larger and more parallel than P. testaoeus , 
Helw., and the antennae are differently formed, with the 
articulations much more lax. But the seventh and eighth 
joints are transverse, although not very distinctly so, and I 
have no doubt the species are congeneric. 

Uab. Yokohama, at Bukenji. One example. 

Menimus niponiousy sp. n. 

bbiA e-tent act us, nitidus, supra umvexun; capito fchoraoequo sparse 
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punctaiis; elytris striafco-punctatis ; antonnis pedibusque con- 
colon bus. 

L. 2\ mill. 

Yellow-testaceous, shining, convex above ; the head rather 
large, eyes small, surface sparingly punctate, punctures some¬ 
what large and irregularly set; the thorax punctured like the 
head, rather strongly marginate at the sides; the elytra mar- 
ginate externally like the thorax, widest in the middle, ob- 
tusely acuminate behind, striate-punctate, the rows of punc¬ 
tures are not very regular, and in the interstices there are a 
few similar punctures which apparently add to their irre¬ 
gularity ; the prostcrnal posterior process is continued behind 
the coxee on the same plane as the anterior part and is 
scarcely widened out; in a species from New Zealand this 
process is a little depressed and slightly widened out. The 
antennae, joints 7-10 form a compressed club, the seventh 
joint is smaller than the eighth, and is relatively larger than 
in the New Zealand species, which has a more lax club. 

I have placed .this species in Memmm without hesitation^ 
notwithstanding the other known species in the genus are all 
from New Zealand, from whence Mr. Champion has kindly 
lent me an example. 

Hah, Riga. Found in the recesses (a foot from the bark) 
of a very large and decaying beech, in company with /£uyo- 
niopus Lewisi , licit.; six examples. 

Ceropria sulcifrons, Har, 

Ceropria mkifron liar. S. e. Z, 1878, xxxix. p, 363. 

The fine iridescent colours of this species assume a circular 
form both near the humeral angle and before the apices of the 
elytra. In the other three species of this series the centre of 
the iridescence is so near the margin that the colours can only 
form a semicircle. 

llah, Riga and Hakone (abundant), and on Oyayama. 

Ceropria Hubocellata , Cast. 

(Wopriti snbocellata, Cast. Brill. Mon. p. 308. 

This species is broader and more oval in outline than 
C, induta } Wicdem., ami it measures nearly 13 mill. In the 
male the anterior tarsi are scarcely dilated and the anterior 
and intermediate tibiae are not dentate. There is a long series 
of it in the Bates collection from many localities. 

Hob, Nagasaki. Three examples. 

Ceropria striata , sp. n. 

Ohlongo-ovatft, nigra, nitida; thoTace distincto punctulato; elytris 
fort iter punctato-striatis, intorstitiis convexis et obsolete punefcu- 
latis. 

L. llj mill. 
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Oblong-ovate, black, shining; the head irregularly punefu- 
late; the thorax bluish black, somewhat densely punctulate, 
lateral margin canaliculate, feebly sinuous behind the eyes, 
bisinuous at the base ; the seutellum smooth, and as large 
again as in C . induta ; the elytra strongly punctate-striate, 
interstices convex and nearly smooth, with a golden area over 
the hind coxae, otherwise similar in colour to C. induta . In 
the male the anterior and intermediate tibia* are bent and a 
little enlarged at the tarsal end, the enlarged part of the ante- 
lior tibiae is denticulate on the inner edge. 

This species closely resembles C . induta , but it is longer, 
with the lateral rim of the thorax more elevated, the scutel- 
lum larger, and the elytral interspaces more convex and less 
punctulate. 

llab . Kumakuni in Iligo. Three examples. 

Ceropria induta , Wiedem. 

Ceropria induta , Wiedew. Zoul. Mag. i. ft, 1810, p. 104. 

Specimens of this species were named C. subocellata , Cast., 
by Marseul in 1876 ; it was originally described from Javan 
specimens. I have taken it commonly in Ceylon and Singa¬ 
pore, and it appears to be distributed all over the Oriental 
region. 

llab. Nagasaki and Oyama. Like the three preceding 
species in Japan, it occurs under the bark of Kuro-matzu 
(Pinus massomana , S. & Z.). 

[To be continued.] 
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BRACIIYURA. 

Family Inachidse. 

Kchinoplax, Miers. 

85. Echinoplax pungenS) Wood-Mason. 

Echmoplax punyem, Wood-Mason, Ann. & Mag. Nat. Hist., March 

1801, p, 2o0. 

Station 115, 188-220 fathoms. 
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Platymaia, Mi01-3. 

86. Platymaia Wyville-Thomsoni , Miers. 

Plati/mnm Wymlle-Thomsoni, Miors, 1 Challenger' Bmchyurn, p, ]3, 
pi. n. fig. 1. 

Station 115, 188-220 fathoms, and Station 116, 405 
fathoms. * 


Anamatiiia, S. I. Smith. 

87. Anamatiiia Livermorii , Wood-Mason. 


Avamnthiu Livennoru, Wood-Mason. Ann. & Mair 
1801, p. SJ«0. 


Nat. Ilist, March 


Station 112, 561 fathoms. 


Family Candida. 

Nkctoi-anope, Wood-Mason. 

88. JSectopanope. longipes, Wood-Mason. 

X ^T H01 TJTW**' "’"“d-Mason, Alin - & Mag. Nat. Hist., March 

•*''•*1 j p . < 6 U Ji , 

89. Platypilumnun grneilipes , gen. et sp. n. 

[Wood-Mason, Admin. l.Ypurt Mraine Sunoy of India for 1890-01 
p. 20, name only. | ’ 

Carapace mucli depressed, perfectly flat above, with the 
surface nearly smooth centrally and very finely and closely 
granular laterally, and with the regions indistinctly defined, 
ihcfinnthas the form of a horizontally projecting bilobed 
lamella, with the free edge shaiply and very evenly spinate 
and the sides turned abruptly downwards. The margins of 
the orbit are spinulatc, the upper margin the more distinctly 
so, and the lower margin terminates internally in a strong 
oblicpie spine, the point of which inclines towards the sharply 
vertical tooth formed by the already mentioned downfoldintr 
of the lateral edge of the frontal lamella. 6 

The nntero-lateral borders of the carapace, which are 
arcuate and are shorter than the postero-latcral, are armed 
with three largo spines, in front of, between, and behind 
which are several spinules. The ptcrygoslomian regions are 
large and inflated, and the branchial apertures, especially the 
efferent aperture, are large and patulous. J 

The eye-stalks are large and are of moderate length * the 
corneal region is rather small. ° ’ 
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The antennules are long and are transversely folded, their 
basal joint is large and inflated. 

The antenna* are long, their basal joint is slender and free; 
the second joint lies within the internal orbital hiatus. 

The inner edge of the meropoclite of the external inaxillU 
peda is convex, with a pair of little spines at the summit of 
the convexity; the succeeding joint arises at the antero- 
internal angle. 

The thoracic legs are furnished with many spines and long 
hairs. The chelipeds, which are robust, are unequal; their 
prismatic meropoditc has all its borders spiny; the short 
inflated carpus is sharply granular and spinulate in the distal 
half of its dorsal surface and along the outer edge, while the 
inner edge bears a pair of rather large spines; the palm is 
spinulate everywhere in the smaller cheliped, but only in the 
proximal third of its outer surface in the larger; the fingers 
also of the smaller cheliped are spinulate on the outer surface, 
while those of the lurger cheliped are smooth; the cutting- 
edges of the fingers are finely and unevenly toothed. 

The other thoracic legs are long, compressed, and slender, 
and have the racropodite spiny along both edges, the carpo- 
podite and propodite spiny along the front edge, and the 
dactylopodite styliform. 

Colour in the fresh state yellowish red. 

An egg-laden female from Station 115, 188-220 fathoms, 
has the following measurements :— 

Length of carapace 18 millim., breadth of carapace 20 
millim., length of larger cheliped 27 millim., length of longest 
leg (fourth pair) 40 millim. 


Family Ocypodidaa. 

90. PsopheticuB stridulans, gen. et sp. n. 

I'xophcticus tfridulam, Wood-Mason, Illustrations of the Zoology of 
Ji.M. l.M.S. ‘Investigator/ Crustacea, part i. pi. v. lig. 1 [no 
description]. 

Body and legs smooth and polished, quite devoid of hairs 
except for a few distant seta* on the front edge ot the second 
to fifth legs. 

The carapace is quadrilateral, convex from before back- 
w ards ; and its length is three fourths of its breadth. The 
fiont is a prominent declivous lamina with the edges entire 
and sharp. The superior orbital margin is smooth and sharp, 
and, although strongly excavated on the whole, has a strong 
median convexity; the inferior orbital margin is microsco- 
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pically granular, and ends internally in a blunt-pointed 
tooth. 

The lateral margins arc armed in front with two very strong 
teeth, the anterior one of which, situated at the external 
angle of the orbit, surmounts a remaikable inflation of the 
whole infraorbital and infrahepatic region; this inflation 
culminates at the base of the spine in a finely granular 
eminence, against which a strong unciform tooth situated on 
the upper border of the meropodite of the cheliped can be 
played, producing in the dead animal a shrill sound. 

The pterygostomian regions are small, but the branchial 
apertures are large and patulous. 

The abdomen in the male is distinctly seven-jointed. 

The eye-stalks are stout and the corneal region is reniform 
and expanded, its major diameter being one fifth the length 
of the carapace. 

The antcnnules are long and are transversely folded. 

The antennary peduncle lies within the internal orbital 
notch, the first joint being shot! and slender; the antennary 
flagellum is more than half the length of the carapace. 

The external maxillipeds have the meropodite square, the 
succeeding joint springing from the antero-internal angle. 

The thoracic legs are spiny. The chelipeds are subequal; 
the prismatic meropodite lias distally on the lower edge two 
or tlirec spines and on the inner edge a single one, while 
about midway along the upper edge is the large unciform 
tooth already mentioned; tue rhomboidal carpus has two 
spines, one at the external the other at the internal angle; 
the palm is laige and swollen, and the fingers, which have 
the cutting-edge strongly and unevenly toothed, are not 
capable of complete apposition. 

The second to fifth legs arc slender, compressed, and of 
moderate length; in all the meropodite is distantly and 
markedly spimite and the carpopodite closely and finely spinu- 
late along the front edge—the spiuntion in the case of the 
second pair only being indistinct, or even in part obsolete— 
and the dactyli grooved and extremely slender. 

In the female the chelipeds are relatively feebler and the 
other legs shorter than they are in the male. 

Colours rose-pink, corneal region violet. 

Several specimens of both sexes from Station 115,188-220 
fathoms. 

In thelargcst male and female the carapace is 15 millim. 
in length and 19 millim. in breadth, the cheliped in the male 
measuring 29 millim. and in the female 25 millim. 
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Family Leucosidffi. 

RaNDALUA, Stimpson. 

91. Iiandallia lamellidentata y Wood-Mason, 

It and a ltin lamellidentata, Wood-Mason, Illustrations of tho Zoology of 
Jl.M. I.M.S. ‘ Investigator/ Crustacea, part i. pi. v. tig. 5. 

Carapace subcircular, inflated ; tho surface granular, beaded, 
and in the middle line and on the branchial regions pustular, 
the margins lamellar and irregularly tabulated. 

Idle trout is bilobed; the antero-lateral margin, like the 
anterior part of the postern-lateral, is extended horizontally 
to form a sharp lamella, which is cut up into several unequal 
lobes larger than the two lobes of the posterior margin. The 
hepatic, branchial, and intestinal regions are all very clearly 
delimited, leaving only the boundary between the gastric and 
cardiac regions undefined ; in the centre of the tumid intestinal 
region is a blunt spine. The sternum is finely beaded. 

The abdomen is finely granular, and although the segments 
from the third to the sixth are coalescent, they are all 
distinctly defined. 

The eyes and orbits are very small, the latter having two 
fissures above and one below, and a pronounced hiatus inter¬ 
nally. The antennulary Ibsste are large; the autennary 
flagella are minute. 

The external maxillipeds are large, with the exjxised 
surface closely and finely beaded; the exopod, which is 
rather broader than the endopod, has the outer margin nearly 
straight and does not quite reach to the pointed extremity of 
the mcropodite. 

The thoracic legs are all granular or finely beaded. The 
ehelipeds, though stout, are not remarkably prolonged, their 
length not greatly exceeding the breadth of the carapace; 
the bead-like granules on the upper edge of the meropodite 
are large j there is a small tooth on the outer side of the 
carpus at its distal end; the palm and the dactylopodite have 
the outer edge broadly and sharply crested, the immobile 
finger also being slightly carinated. 

The remaining thoracic legs are short and slender. 

Colour white, with a pinkish blush. 

A male from Station 115, 188-220 fathoms. 

Length of carapace about 12 millira., its breadth being 
about 13 millim. 
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Family Dorippid®. 

Ethusa, Roux. 

92. Ethusa andamanica , sp. n. 

This species closely resembles Ethusa orientalise Miers 
{‘Challenger’ Brachyura, p. 330, pi. xxviii. fig. 1), from 
which it appears to differ only in the following points:—The 
carapace is smooth instead of being giatiular; the cervical 
and cardio-branchial sutures are ill- instead of well-defined; 
the tooth at the external orbital angle is not so prominent iri 
relation to the front. 

A male from Station 115, 188-220 fathoms. 

Length of carapace about 9 niillim., breadth about 9 millirn., 
length of chelipod 11 niillim., length of third leg about 
29 niillim., length of fourth leg 11 niillim. 

Compared with the other Indian species the most remark¬ 
able character of Ethusa andamanica is the robustness of the 
fourth and fifth pairs of legs. 

93. Ethusa indtea , sp. n. 

Carapace finely and closely granular and a little broader 
than long. 

The tionl is bilolied and four-toothed; the antero-lateral 
or external oibital angle forms, nut a tooth, as in Ethusa 
andamanica , but a great spike projecting far beyond the fiontal 
spines; the lateral margins are strongly convex in their 
branchial extent and then converge, so that the breadth of the 
anterior portion of the carapace is not two thirds that of the 
posterior portion. The cervical and cardio-branchial sutures 
are well marked, and the small tumid intestinal region stands 
out like a wart between the even more tumid branchial 
regions. 

The eye-stalks are slender and are freely mobile ; the eyes 
are smalt but well developed ; the orbits are imperfect. 

The basal joint of the antennules is not inflated. The 
antennary flagellum is only about half the length of the 
carapace. 

The chelso are equal; the meropodite and fingers are 
compressed and the carpus and palm inflated; the cutting* 
edges of#the fingers are closely apposable and are finely 
crenulate in the distal half or two thirds. 

The dactyli of the second and third legs are broad 
scimitar-like blades. 
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The fourth and fifth pairs of legs are filiform, granular, 
and in the distal third hairy. 

An egg-laden female from Station 120, 240 fathoms, lias 
the following dimensions:—Length of carapace 9*5 millim., 
greatest breadth a little over 10 millim., length of cheliped 
about 13 millim., length of third leg 35 millim., length of 
fourtli leg 11 millim. 

The most remarkable character of this species is the great 
size of the external orbital spines. 

94. Ethusa pygma>,a } sp. n. 

Carapace and appendages very finely and elosely granular ; 
the length of the carapace not quite equal to the greatest 
breadth. The front is bilobed and four-spined; the antero¬ 
lateral or external orbital angle forms a spine, much as in 
the preceding species, only that it docs not reach to the level 
of tne tips of the frontal spines; the lateral margins are 
strongly convex in their branchial extent and then converge, 
so that the breadth of the carapace in front is only two thirds 
of its breadth behind. The cervical and eardio-branchial 
sutures are well marked and the gastric, cardiac, and intestinal 
regions are all quite plainly delimited. 

The eye-stalks are slender, the eyes are slightly dilated, 
and the orbits are very imperfect. 

The chelipeds arc equal and the fingers arc closely appos- 
able and finely crenulate in the distal half to two thirds of 
the cutting-edge. 

The second and third legs have long scimitar-like dactyli; 
the fourth and fifth legs arc moderately stout. 

An egg-laden female from Station 115, 188-220 fathoms, 
has the following dimensions:—Length of carapace 6 millim., 
breadth nearly 7 millim., length of cheliped about 8 millim., 
of third leg 22 millim., of fourth leg 8 millim. 

This species closely resembles the preceding, from which 
it is distinguished by its much smaller size, by the better 
definition of the regions of the carapace, by the smaller 
antcro-lateral spine, by the granulation of the thoracic legs, 
and by the more robust fourth and fifth pairs of legs. 

95. Cymonomops glaucomma , gen. ct sp. n. 

Carapace subcircular; it and the appendages are very 
closely and finely granular beneath a dense pubescence. The 
front consists of three deeply cut lobes, tne middle one of 
■which is the largest and most prominent. The middle lobe 
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again is slightly cleft at the tip, and in the cleft is to be seen 
projecting the roof of the remarkably prolonged buccal 
cavity. 

The external orbital angle, which is somewhat ventrad in 
position, also forms a projecting tooth, so that the orbito- 
frontal region, which is sharply delimited from the rest of the 
inflated carapace, has the form of a five-pronged crest or 
crown. The regions of the carapace are plainly delimited, 
excepting only m the case of the boundary between the 
gastric and cardiac regions. The ptcrygostomian regions are 
most remarkably puffed out. 

The abdomen (in the female) is large, and the terminal 
segment has the form of a broad semicircular plate, broader 
than any of the other segments and nearly us long as all of 
them put together. 

The orbits are capacious, but the eye stalks are slender 
and the eyes are unpigmented and serniopaque. 

The antemiules, which are much larger and longer than 
the antennas, are incapable of flexion beneath the front. 

The external maxillipeds are ot great length, in correspon¬ 
dence with the remarkable trough-like prolongation of the 
buccal cavity, which they completely close in below; their 
meropodite, which is prolonged far beyond the insertion of 
the palp, covers the bases of the antennules and antenna), 
their tips in fact being visible from above; the slender 
exopod does not much surpass the ischium. 

The chelipcds arc short but massive, and are equal; the 
merus is curved, the carpus is very small, the palm is large, 
tumid, aud crooked, and the fingers arc broad, compressed, 
pointed, very closely apposable, and have their cutting-edge 
very finely denticulated. 

The second and third legs arc of great length, being more 
than four times the length of the body, the merus forming 
more than half their extent; their dactyli are filiform and are 
not much longer than their protopoditc. The fourth and fifth 
legs have the family position, but are mere rudiments, being 
of hair-like tenuity and only about three fourths of the cara¬ 
pace in length; the fifth ends in a hook-like dactylus. 

A female from Station 116, 405 fathoms, has the following 
dimensions:—Length of carapace 6*5 million, breadth 6*5 
millim.. length of eheliped 9 millim., length of second leg 
28*5 millim., of fourth log 4*5 millim. 

I Colour in the fresh state chalky pink. 
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Family Homolida. 

Homola, Leach. 

96. Homola megalops , Bp. n. 

Carapace quadrilateral, its greatest breadth being fifteen 
sixteenths of its length, its surface like that of the appendages 
finely and sharply granular and pubescent. Viewed from in 
front the front edge of the carapace has the form of an ex¬ 
tremely well-marked double CO-shapedcurve, armed through¬ 
out its extent with sharp spines and culminating in a concave 
declivous rostrum with a slightly cleft tip ; a pair of spines 
on either side of the rostrum, forming the armature of the 
front proper, are stouter than any of the others, and imme¬ 
diately behind the inner spine of each pair is a sharp tubercle. 

The rostrum itself in its basal portion descends between 
the antennules as a vertical plate which cuds in a sharp 
epistomial spine. The lateral margins have a slight elegant 
double curve, are very regularly spiuulatc up to the level of 
the hepatic region, and end in a strong spine at the antero¬ 
lateral angle. 

The gastric, cardiac, hepatic, and branchial regions are all 
distinctly delimited ; the gastric region is crossed from side 
to side by a sinuous row of seven spines, and each hepatic 
region is surmounted by a puckered eminence. 

The segments of the abuoraen arc all distinct and separate 
in both sexes, the second segment having a sharp spine 
centrally; all are granular and pubescent, and in the third to 
sixth the granules have a tendency to concentrate in a raised 
transverse band. 

The eyes are very large, their major diameter being about 
one fifth the length of the carapace ; they are borne on long, 
slender, granular, and hairy eye-stalks, and the hairs at the 
corneal margin form a heavy fringe. 

The auditory tubercle is very prominent. 

The external maxillipeds, like the other thoracic legs, are 
granular and hairy; the outer edge of their ischiopodite and 
meropodite is earinated, the carina of the mcropodite forming 
a projecting lobe. 

The cheupeds are symmetrical in both sexes and are about 
a carapace and a half in length ; the three crests of the iacliio- 
podito and meropodite, the four or five crests of the carpo- 
podite, and the single (superior) crest of the palm are closely 
spiny, arid the fingers, which are about the same length as 
the palm, have the cutting-edge sharp and eutirc. 
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The other thoracic lege are long, stout, mi compressed, 
the third and fourth pairs, which are the longest, being twice 
the length of the chelipeds. 

In the second to fourth legs the meropodite has both the 
anterior and the posterior edges closely spinate and the 
dactylus is long. In the fifth pair the meropodite is spinate 
on the posterior edge only, the anterior edge having only a 
single terminal spine. The fifth pair also differs in having 
a strong terminal spine on the posterior edge of the carpo- 
poditc, which joint is also longer than it is in the other legs. 
In the fifth pair a very efficient subchela is formed by tne 
closing of the short dactylus against a serrated eminence that 
occupies the middle two fourths of the propodite. 

From the orifice in the basal joints of the fifth pair of legs 
the vas deferens protrudes as a curved tube. 

In the male the appendages of the first two abdominal 
somites are well developed; the first pair are long and hairy 
and reach to the base of the chelipeds; they are broadly 
tubular in their distal half and are papillated at the tip; the 
second pair are stoutish rods about two thirds the length of 
the first pair, and end each in a broad sucker-like disk. In 
both of these appendages all the normal component parts are 
recognizable, although of course modified. 

In the female there are five pairs of abdominal legs, of 
which the first are uniramous. 

Colour in life salmon-pink. 

A male and a female were dredged at Station 115,188-220 
fathoms; they both have the same dimensions, namely:— 
Length of carajpace 30 millim., breadth 28 millim., length of 
chelipeds 46 millim., length of third leg 94 millim., length 
of fifth leg 60 millim. 

Order STOMAPODA. 

S^UILLA, auctorum. 

97. Squilla tenuiepinu , Wood-Mason. 

SquiUa tmuinpinin, Wood-Mason, Ann. & Mag. Nat. Hist., March 1891, 
j>. 271. 

Station 115,188-220 fathoms, and Station 119,95 fathoms. 

98. Squilla atriduhns , sp. n., Wood-Mason. 

The late Professor Wood-Mason has recorded the following 
diagnosis of this species :— 

“Dorsal integument foveolate-rugose, the sculpture coarser 
Ann. & Mag, N . Hist. Ser. 6. VoL xiii. 27 
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on the median lobe of the carapace and between the sublateral 
carinae of the free thoracic and abdominal terga than at the 
rides. Rostrum oblong, with slightly convergent concave 
and upturned sides, rounded antero-lateral angles, aud concave 
or straight or slightly arched anterior margin, without longi¬ 
tudinal ridge, but with a slightly rounded elevation in the 
middle. 

“ Eyes large, asymmetrical in themselves, both lobes being 
greatly produced, the major diameter of their corneas con¬ 
tained two and a half times in the antennal scale. 

u Processes of nntennulary ring curved, sharp, submu- 
cronate-triangular. 

“Anterior end of ventral arc of optic ring weakly arched, 
with a small subacute tooth at each anteio-lateral angle, 
veutrally convex posteriorly, the nauplius eye persistent on 
the anterior slope of the convexity. 

“ Median dorsal ridge of anterior lobe of carapace forked 
just in front of the dorsal tubercles, the prongs of the fork 
straight, contained about 2^ times in the whole ridge. 
Carapace obtuse-angulatcd at the junction of the lateral and 
postero-lateral margins. 

“ The acute lobes of the outer ends of the fifth thoracic 
tergum are separated by a wide notch, the anterior lobe 
tending towards the ventral position ; anterior lobe of the 
outer end of the sixth tergum is squarish, with the hinder 
augle acute. 

“ The dorsal crest of the carpopoditc of the great raptorial 
limbs is entire ; the dactylopodito weak and slender, its outer 
margin level for a short distance at the very base, whence it 
is regularly arched to the extremity, six-toothed, all the teeth 
distinctly separate to the very base; the outer and inferior 
apex of the meropodito is not spinous. 

“ Interrupted dorsal tubercles on second to fifth abdominal 
terga not cariniform j of the abdominal terga the lateral 
cann® of the first to sixth, the sublateral carinaa of the third 
to sixth, and the submedian canine of the fifth and sixth 
terminate in a spine. 

“ Telson thin, with the submedian and sublateral spines 
of its free margin long and slender, with teu teeth between 
the submedians and fourteen between the submedian and 
sublateral on each side; median crest faintly notched; oblique 
ridges very short. 

k In the caudal swimmerets the spinous prolongation of 
the base is exceedingly slender, with the blunt tooth on the 
outer margin of its inner and longer lobe reduced to a rudi- 
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raentary condition; the inner margin of the upper surface of 
the endopodito is very distinctly and regularly crenulate.” 
Station 119, 93 fathoms, ana Station 120, 240 fathoms. 

Order AM P1I IPO DA. 

Family Stegocephalid®. 

Andania, Bocck. 

99. Andania spinescens } sp. n. 

The head is entirely concealed beneath the pointed lmod- 
like exf>ansion of the first thoracic segment. 

The first four abdominal segments are carinated, the carina 
being prolonged backwards as a great spine overhanging the 
succeeding segment. 

Eyes appear to be absent. 

Colour in the fresh state pale lilac. 



Carapace of Andania sjmescens, natural size. 

Station 110, 1997 fathoms; two specimens, both nearly 
40 millitn. in length from the tip of the overhanging hood to 
the end of the minute telson. 

Owing to the mutilation of the appendages it is impossible 
to properly describe this species. 

Specimens of two small blind species of Gammaroids were 
extracted from their burrows in the husk of a sunk cocoanut 
dredged from the bottom at Station 108, 1013 fathoms. 

The species described in this paper that have not been 
already figured will be figured in u Illustrations of the Zoology 
of the EJ.M.S.* Investigator,’ ” part iii., to appear either at 
the end of this year or the beginning of next year. 


27 * 
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XLV .—On some rare and interesting Crustacea from the 

Dogger Bank collected by Ernest W. L. Holt, Esq . By 

Thomas Scott, F.L.S., Naturalist to the Fishery Board 

for Scotland. 

The Crustacea which form the subject of this memoir were 
presented to me several months ago by my friend Mr. Ernest 
W. L. Holt. They were collected by him at the south-west 
end of the Dogger Bank in April 1892, while he was engaged 
on board the S.S. i Resolute ’ carrying out a series of 
fishery investigations for the Marine Biological Association. 
The collection in which the Crustacea occurred was made 
by fixing a tow-net to the end of the beam of the trawl, as is 
done on board the Scottish Fishery Steamer * Garland,* and 
which is a very effective method for capturing those free- 
swimming marine organisms whose habitat is usually near 
the bottom. The trawl on this occasion was down for about 
eight hours in water the depth of which varied from 20 to 26 
fathoms. The locality where the collection was made may 
be given approximately as 70 to 80 miles east by north of 
Spurn Head at the mouth of the Humber. When the trawl 
was hauled up the tow-net fixed to the beam was found to 
contain a large quantity of living matter consisting chiefly of 
Bmall Crustacea. In this single tow-net gathering the 
number of Bpecies of Crustacea that have been identified are 
as follows, viz.:—Three species of Decapods, four species of 
Schizopoda, four species of Cumacea, twenty-two species of 
Amphipoda, and five species of Copepoda; a Ptcropoa, Clione 
limacina (Phipps) (Clione borealis , Pallas), was also obtained 
in the same collection. 

Some of the Crustacea obtained in this gathering have not, 
so far as I know, been previously recorded from the English 
coasts; indeed the collection as a whole is a very interesting 
one, and show's how much may be done towards increasing 
our knowledge of the distribution of the British marine fauna 
by the adoption of proper methods of investigation, and also 
thereby tending to throw additional light on obscure fishery 
questions. Some remarks of the Rev. A. M. Norman on the 
importance of a knowledge of the Crustacea in connexion 
with fishery investigations may be appropriately quoted here. 
Dr. Norman says:—“ No real progress can be made with 
respect to the food of fishes until investigators are familar 
with those Crustacea which constitute so large a portion of 
that food ” *. 

♦ 4 Fourth Annual Report of the Fishery Board for Scotland/ p. 165 
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The following is a classified list of the species of Crustacea 
captured by Mr. Holt and arranged in the order in which 
they are referred to above. 

Suborder Decapo da. 

Crangon Allmanni , Kinahan. 

Crangon Allmanni , Kinahan, Proc. Dublin Nat. Hist. Soc. vol. iv. p. 80 
(1867). 

This species appears to be usually confined to off-shore 
waters, and may be distinguished from Crangon vulgaris not 
only by its colour when alive, but also by the abdomen 
having posteriorly a distinct median dorsal groove. Crangon 
Allmanni frequently forms an important part of the food of 
the haddock and the cod. 

Crangon nanus } Kvoyer. 

Crangon nanw, Kroyer, Naturhistorisk Tidsskrift, aer. 1, vol. iv. p. 231 
(1842). 

This appears to be the Crangon bispinosa f Bell (Brit. 
Stalk-eyed Crust, p. 268, 1853), and seems to have a fairly 
wide distribution in British waters. It is, as its name implies, 
one of the smaller species of Crangon, 

Pandalue annulicornis, Leach. 

Pandalun anmlkomi* , Leach, Malac. Brit. t. xl. \ Bell, Brit. Stalk- 
eyed Crust, p. 297. 

This is one of the most valuable of the smaller Crustacea for 
food purposes. A regular and remunerative fishery of the 
u prawn ” and the u common shrimp ” is carried on at several 
places round the British coasts. The larger food-fishes also 
prey frequently on Pandalus annnlicornis , the fragments of 
these Crustaceans often forming a large {K)rtion of the contents 
of the stomachs of such fishes. It appeared to be scarce at the 
south-west end of the Dogger Bank at the time the present tow- 
net gathering was collected. 

Suborder Schizopoda*. 


Gastrosaccm spinifir (Goes). 



S \ liev, A. M. Norman, “ On a Crangon, some Scbisopoda, and 
sea new to or rare in the British Seas. 

* See also the Rev. A. M. Norman’e memoir on the British Myaidce 
(Ann. & Mag. Nat, Hist. «er. 6, vol. x. pp. 143-166 and 242-263. pk ix. 
and x., 1892). 
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Ckuttrosaecus tyrinifer, Stabbing, Ann. & Mag. Nat. Hist. sar. 5, vol. vi. 
pp, 114 and 328, pi iil 

This crustacean has been obtained at several places in 
Scotland and the following English localities:—Off Whitby, 
Yorkshire, and at Starcross, Devon ; and the locality now* 
recorded is a new station for it on the east coast. 


Erythrops Goesii, G. 0. Sars. 

NematvpuH (t. O. 8ar*, Bwtnhiff om on i Soxnm. 180.*) forot. 

Zool vod Kyat, af Ohmtianiaa og Chvistianttunda Htifter, p. 15 
(1800). 

Erythrops Goem % id. Monogr. Myauler, p. 24, pi. i. (1870), 

There are three species of Erythrops recorded for the 
British seas, and the largest of them scarcely reaches half an 
inch in length. Erythrops Goesii appears to be the rarest of 
the three in British waters; the only locality from which it 
has been recorded hitherto is the Firth of Forth, where it 
sometimes occurs in considerable numbers. The occurrence 
of Erythrops GoQsii in Mr. Holt’s collection from the south* 
west end of the Dogger Bank is therefore of interest not only 
because it is a new station for the species, but also because 
this station is much further southward than any of its hitherto 
recordod habitats. 

Mysidopsis angusta , G. O. Sars. 

Myndopm anymta, G. O. Sars, Zool. Reiss 1803 i Christiania Stiff, 
p. 80 (1804). 

This species is readily distinguished from the other three 
British species of Mysidopsis by its slightly forked telson. I 
know of only four British records for Mysidopsis angusta. and 
they are all from places in Scotland ; the present record there* 
fore is an extension of its distribution on the east coast* 

Sohistomysis ornata (G. 0. Sars). 

Mym ornata, G. 0. Sars, Beret. oiu en i Somm. 1808 foret. Zool. 
Heine, p. 18 (1804). 

Schutomysts ornata, Norman, tl British Mysidre,” Ann, & Majr. Nat. 
Hist aer. 6, vol. x. p. 266 (1892). * 

This is a widely distributed species in the British Beaa: it 
is a handsomely coloured species. The Schiaopoda—espe¬ 
cially those of the family Euphausiidse—form an important 
part of tho food of certain fishes. 
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Suborder CuMAOEA, 

Lamprops famiaUx , G. 0. Sars. 

Lamprop* faeciata, G. O. Sara, Om en i Romm. 1802 foret. Zool. Keifre 
i ClirWianiu# og 'Proudly pwh Stiftor, 1808, p. 44. 

The carapace of this species has three oblique lateral folds 
and the telson is furnished with five apical spine*). Damprope 
fasciahi is very prettily marked. It was somewhat rare in 
the gathering from the Dogger Bank. 

Diastylu Rathkii (Kioyer). 

Cuma llathkii, Kroyer, “ Fire nye Ariel* af Sbegton Cunut , M Natur- 
hiatomk Tidsskrjft, sor. I, vol. iii. p. 508 (1H4J). 

IhmtyliB Rathkii, 8p. Bate, Arm. & Mag. Nat. HihI. vol. xvii. p. 4ol 

( 1850 ). 

This is a large anil fine species and occurs sometimes in 
considerable numbers. In the Dogger-Bank gathering it 
was somewhat scarce. I have on several occasions observed 
Diastylu Rathkii in the stomachs of fishes. 

Diastylie rugosa , G. O. Sars. 

Diartylie rttgosa, 0. O. 8ar«, “ Om den aberrant? Krebsdyrgruppe 
Cwnaeea og dens Nordiake Arter,” Belukab. Forluuidh 1804, p. 41. 

This species is considerably smaller than the last and was 
rattier uncommon in the gathering. 

Peeudocuma cercaria (Van Beneden). 

Leu cm cercaria, Van Beneden, Bccbarchos sur la Faune litiomie da 
Belgique, Cruet., 1800, p. 85, pi. xiv. 

j Peeudocuma cercaria, G. 0. Sars, Middlehavets Cumaceer, 1879, p. 114, 
pie. xl., xli., and xlii. 

This was a moderately common form in the Dogger-Bank 
gathering. The species appears to be widely distributed in 
the British seas. 


Suborder A mphipoda. 

Parathemisto oblivia (Krdyer). 

Hyperia oblivia, K toy or, Grtpxii. Arnfip. p, 70,pi. iv. fig. 10 (1888). 
ParathmUto oblivia, G. 0. Bare, Crust, of Norway, p. 10, p], v, fig. 1 
(1890). 

This species was common in the Dogger-Bank gathering. 
It is one of the most important among the Amphipoda as fish* 
food. Hyperia oblivia appears to be more or less frequent 
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all over tlic North Sea. but is usually of rare occurrence on 
the west coast of Scotland. Daring the whole of my resi¬ 
dence at Tarbert, Loch Fyne, in 1885-86, the only member 
of the HyperiidsB I observed was Uyperia oalba, a tew speci¬ 
mens of which were obtained in one of the Aurelia aurita 
that had been cast ashore by the incoming tide. Mr. David 
Robertson states that he obtained a single specimen of Para- 
themisto oblivia near the Mull of Cantire; and this was the 
only one he remembers ever having met with in the Firth of 
Clyde * 


Euthemisto compresea (Goes). 

Thrmtfto campresta, Goes, (Efvers. af Kongl. Svenaka Vw famak -A had . 
Portland). (1806). 

JSutheniuto cvmpressa, G. O. Sara, Crust. of Norway, p. 12, pi. v. fig. 2 
(1890). 

This is a larger species than the last, and apparently some¬ 
what erratic in its movements so far as its presence on the 
east coasts of England and Scotland is concerned. At one 
time it may be of frequent occurrence, or even quite common, 
while at another time not a single specimen can be obtained. 
A few specimens only were observed in the tow-net gathering 
from the Dogger Bank. 


(lattisama crenata , Spence Bate. 

CaUmma crenata, Spence Bate, Cat. Amphip. Brit. Mus. p. 86, pi xiv 
fig. 6 (1862). ' ’ F * ' 


Calliaoma crenata appears to be a generally distributed 
species. If a dead half-decayed fish, sea-urchin, or such like 
is brought up in the dredge, CaUieoma crenata is almost 
sure to be present, and sometimes in swarms, feeding on the 
putrid animal matter. & 


Ilippomedon denticulatus (Spence Bate). 

SP#nCe Bat6 ’ Cat ' Amphip ' Cr “ t * Mu »- 
denticulatus, G. 0. 8*r», Crust of Norway, p. 60, pj. 

This fine species was frequent in the tow-net material front 
the Dogger Bank. It ui readily distinguished from its allies 
“ by the peculiar form of the tooth-like posterior projection 
of the last epuneral plates of the metasome ” f, ^ J 

“* rMk - "J ws* 

t G. 0. Saw, op> oi 4, p. m 
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Orchomenella ciliata , O. 0. Sura. 

OrchommsUa ciliata , G. 0. Bars, Crust, of Norway, p. 00, pi. xxv. fig. 2 
(1801). 

This somewhat rare species was obtained sparingly in the 
Dogger-Bank gathering. It appears to have a fairly wide 
distribution, as Chevreux records it from the coasts of France. 

Tryphoeites longipm (Spence Bate). 

Atomy# Impact, Spence Bate, Cat. Amphip. Brit. Mus. p. 79, pi. xiii. 

Tryphimtes Umyipos, G. 0. Sara, Crust, of Norway, p. 81, pi. xxviii. 
fig. 8, pi. xxix. fig. 1. 

This species occurred very sparingly in the Dogger-Bank 
material. Its known distribution extends to the Mediterranean. 

Bathyporeia norvegtca , G. 0. Sara. 

Bathyporeia norvsyica, G. 0. Bars, Crust, of Norway, p. 128, pi. xliii. 

Bathyporeia norvegica was first recorded as British in the 
Ann. & Mag. Nat. Hist. 1892. ser. 6, vol. x. p. 205, from 
specimens obtained in the Firth of Forth. This appears to 
be the first record of its occurrence on the English coast. It 
is readily distinguished from any other allied form by its 
larger size and especially by the tooth-like form of the 
postero-lateral angles of the cpimcval plates of the third 
segment of the metasome. 

Bathyporeia pehgica , Spence Bate. 

Bathyporeia pelagica , Spence Bate, Cat. Amphip. Brit. Mua. p. 174, 
pi. xxxi. fig. 6 (1862). 

This is a smaller species than the last, and it has a fairly 
wide distribution. Several specimens occurred in the Dogger- 
Bank tow-net gathering, 

Argissa hamatipes (Norman). 

Syrrhoe hamatipes, Norman, Report of the 38th Meeting of the Brit. 
Aseoc., 1808. 

Aroma typica , Boeck, Crust. Amphip, bor. et arc! p. 45 (1870): G, 0. 
Bars, Crust, of Norway, p, 141, pi. xlviii. (1891). 

Aroma hamatipes , Boott, Eleventh Annual Report of the Fishery 
Board for Scotland, pt. iii. p. 213, pi. v, figs. 80, 31. 

Several specimens of this curious species were obtained in 
the gathering from the Dogger Bank. The present is a new 
record of the species for the English east coast. It has been 
obtained at several places on the Scotch coasts. 
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Ampeliaca typica (Spence Bate). 

' Tetrcmntus typirus, Spence Baits Brit. Assoc. Report, 1856, p. 68, 

Ampehnea Gaimardii, id. (non Krover), Brit. Sess.-cvcd Crust. iol. i. 
p 127 (IHtW). 

Ampeh&ca typica, 0. O. Stirs, CrUbt of Norway, p, 165, pi. Ivii. (1891). 

Several specimens of this species were obtained, 

A viphilochus tenuimanus, fiocck. 

Amphilochm tcnumanng, Boeck, Crust, Ampliip, bor. et arct. p. 51 
(1870). 

The characters that distinguish this species from Am phi- 
lochus mamtdens are somewhat obscure. There is no tooth¬ 
like projection at the base of the dactyli of the gnathopods 
as there is in those of Amphihchus rn mudens. The last 
pair of epimeral plates of the metasome are simply angular 
and want the small but distinct denticle at the postero-lateral 
angles, and the tebon is also longer. The present is the only 
lecord I know of for AmphUvchus tenuimanus for the east 
coast of Great Britain, 11 r. David Robertson has taken it in 
the Firth of Clyde, near Oumbrae. 

Ampkilochoides ptmttus, G. 0, Sars. 

Amphilochoidefi pmillus, G. O. Bars, Crust, of Norway, p. 222, pi. lxxvi. 
(1H92); T. and A. Scott, Ann. & Mag. Nat. Hist. ser. 6, vol. xiii. 
p. 147 (1894). 

This species has only recently been added to the British 
laima from specimens obtained in the Firth of Forth and 
St. Andrews Bay; and the present record is an interesting 
addition to our knowledge of its distribution in British waters. 

Stenothoti marina (Spence Bate), 

Montagna marina^ Spence Bate, Cat. Ampkip. Brit. Mua. p. 66, pL viii 
%. 6 (1862). 

Stenathoe manna, G. 0. Sars, Crust. of Norw ay, p. 286, pi. lxxx. (1892). 

A few specimens of this widely distributed spocies were 
obtained in the Dogger-Bank gathering. 


Perioculodes longimanus (Spence Bate). 

Monoculodes longimanus , Spence Bate and Westwood. Brit Sess.-eved 
Orust. vol. xi. p. 607 (1800). f 

Perioctdode* longtmanus, G. 0, Sars, Crust, of Norway, p. 318, pi. ex. 
%. 2, pi, cxi. %. 1. 
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from the Dogger Bank. 

The distribution of this species extends from Norway to 
the Mediterranean, and it is of frequent occurrence in the 
British seas. 


Pontoc rates norvegicus , BoecL. 

Pmtverates norvegicus, Bo^ck, Cruat. Ampliip. bor. i't arct, p. 01 (1870), 
Kroyera ultamarma, Spc»nc<> Bate and Westwood, Brit. Sess.-eyed 
Crust. \ol. i. p. 177 (i860). 

A few specimens of this species were obtained in the 
material from the Dogger Bank. 

Synchelidium brevicarpum (Spence Bate). 

Rroyiru hremcatpa, Bate and Westwood, Brit Ktm-eyod Crust, vol. xi. 

p>>08 (1800). 

Sgnrhehdtum brevicarpum, 0. 0. Stirs, Crust, of Norway, p. 318, 
pi. cxii, <tg. 1 (1802). 

This is a small species with curious gnathopoda. It does 
not appear to be very common in the British seas. 

llalimedon Miilleri , Boeek. 

Halt motion Mollcri , Bocck, Crust. Ampliip bor. et arct. p. 89 (changed 
afterwards by Booch to II. Mullen). 

Hahn icd on Miilleri , O. 0 . Sara, Crust, of Nor vs ay, p. 327, pi cxv. 
(1892). 

This was a somewhat rare species in the Dogger-Bank 
material. 


Iphimedia ? obesa ) Ilathke. 

Iphimedta ohm, Batlike, Acta Acad. Loop t. xx. p. 85, pi. i, fig. 1 
(1843). 

A specimen apparently belonging to this species but some¬ 
what imperfect occurred in the gathering from the Dogger 
Bank. The species has a wide distribution in the British 
seas. It is frequently ornamented with transverse bands 
usually of a rich brownish or reddish colour. 

Apherusa borealis (Boeck). 

Apherum borealis (Boeck), G. 0. Sara, Crust, of Norway, p. 441, 
pl. civ. fig. 2 (1893). 1 

This species was of common occurrence in the Dogger* 
Bank material. The two dorsal tooth-like projections of the 
metaBome appear to be more strongly developed in the male 
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than in the female: the telson is in the form of an elongate 
narrow triangular plate with an acute apex; a minute hair 
springs from a small marginal notch on each side of the 
apex. This is also one of the more common species of 
Amphipods in the Firth of Forth. 

Megdluroptu agilia , Norman. 

Mtgalttropus affilis, Norman, Ann. & Mag. Nat. Hint. ser. 0, vol. iii. 
p. 440, pi. xviii. figs. 1-10 (1889); id. ibid. ser. 6, vol. iv. p. 128, 
pi. x. figs. 16-17 (1889). 

Several specimens of this Amphipod were obtained in the 
material from the Dogger Bank; it appears to be generally 
distributed round the British coasts. 

Dulichia , sp. 

An imperfect specimen of Dulichia was obtained in the 
Dogger-Bank material; some of the more important append¬ 
ages were absent, rendering specific identification doubtful. 

Caprella, sp. * 

A few specimens of a Caprella were also obtained, but 
they were too imperfect for the species to be satisfactorily 
made out. 


Suborder Copkpoda. 

This suborder was represented in the Dogger-Bank 
gathering by five species, all of which, with one exception, 
are more or less common in the British seas. The species are 
as follows :— Calavus finmarchicus (Gunner), one of the most 
abundant species in the gathering; Paeudocalanut elongates, 
Boeck, frequent \ Temora longicornia (0. F. Muller), abun¬ 
dant ; Mitridia armata , Boeck, rare; and Centropagea 
hamatua (Lilljeborg), frequent. 

There was another and a smaller gathering, collected on 
the same date and near the same locality as the one now 
described; but the species were much fewer, and those that 
were represented in the material did not differ from those 
already referred to. In both gatherings Sagitta were more 
or less common, and many of them were of large size.. 
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XLYI.— On Two small Collections of Neuroptera from Ta - 
chien-lu } in the Province of Szechuen, Western China, on the 
frontier of Thibet By ItOBERT M'Lachlan, F.R.S. &c. 

For the materials from which this paper has been drawn up 
I am indebted to ray good friend Mons. Rene OberthUr, of 
Rennes, who obtained them from his collectors in the above* 
mentioned locality. Ta-chien-lu is situated, 1 believe, 
at a considerable elevation. The number of new forms 
in such comparatively small collections is remarkable and 
significant. In several respects the affinities arc with Japan 
rather than with the Himalayas, notwithstanding the nearer 
proximity of the latter. 

Tbichopteha. 

Fam. Phryganeid®. 

Neuroma ( Holostomis) regina, M^Lacli. 

Holostomis Maelachlani , White, var. regina , M'Lach. Journ. Lmn. 

Hoc., Zool xi. pp. 103* 104. 

Nearly a quarter of a century has passed since I indicated 
the Japanese form of the Himalayan //. Maclaohlani as 
probably a distinct species and suggested the name regina 
for it. Since then I have received and seen many examples 
of both forms from their respective habitats, ancl they keep 
themselves thoroughly distinct so far as coloration is con¬ 
cerned. I am now disposed to attach little importance to the 
apparently narrower wings in the Japanese insect. Of the 
common origin of the two forms there can be no doubt, but 
they appear to me now entitled to rank as species; and I am 
the more confirmed in this view because in the collection from 
Ta-chien-lu there is a single male which in colour conforms 
to the Japanese condition and not to the Himalayan. In 
wing-contour it is the same as the Himalayan (but so also 
are some examples from Japan). If any differences exist in 
the anal parts they are only very slight and remain to be 
detected. 


Fam. Linmophilito. 
ffalesm amplus } sp. n. 

Body fuscous above, ochraceous beneath. Head above and 
pronotum clothed with fuscous hairs, those on the front and 
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E leurse oehraceous. Antenna) strong, shorter than the wings, 
rown, with yellowish ampliations, and the basal joint is 
dingy yellowish. Palpi yellowish or testaceous. Legs 
testaceous, with not very numerous stout black spines on the 
tibiw; on the anterior and intermediate tibi® each spine arises 
from a black spot; tips of the tibiae and of each tarsal joint 
black. 

Anterior wings long, rather narrow, elliptical at the apex, 
the membrane finely granulosc, and clothed, as are the veins, 
with fine short blackish hairs; on the postcoatal region 
these hairs are long and strong, and there is a dense fringe of 
blackish hairs at the base of the costal margin. The ground¬ 
colour is smoky greyish (browner in the female), closely 
sprinkled with minute pale points, and on each side of the 
veins these points alternate in an irregular manner with 
darker spaces (especially on the apical sectors) ; on the lower 
edge of the cellula thyridii and on the lower edge of the 
postcosta is an interrupted blackish line; at the termination 
of the postcoatal cellules is a rather conspicuous rounded pale 
spot. Neuration scarcely darker than the ground; discoidal 
coll very long and narrow, leaving only a short footstalk, 
apical cells all long, the first longer than those succeeding, 
oblique at its base, second to fourth nearly equal. 

Posterior wings pale smoky grey, slightly iridescent; at 
the base of the costal margin are tufts of long silky pale 
hairs, and there is a fringe of similar hairs on the anal 
margin. Netiration pale, tnc anal sectors darker. 

In the male the margin of the last dorsal segment is some¬ 
what raised and excised in the middle, and proceeding there¬ 
from is a black thickened portion produced into a rounded 
knob on either side and deeply excised in the middle. 
Superior appendages small and not prominent, ear-shaped or 
broadly sickle-shaped, yellowish, with pale hairs (intermediate 
appendages doubtful). Inferior appendages arising nearly 
contiguously from each side of the middle of the margin of 
the last ventral segment; viewed ventrally they are short, 
flattened, the inner edge deeply excised in its apical half and 
clothed with long yellowish hairs (coneolorous with the 
appendages themselves); all the inner parts concealed. 

In the female the margin of the last dorsal segraont is 
slightly produced triangularly. Appendices flattened, sub- 
triangular, their outer surface excavated. Side-pieces of last, 
ventral segment small. Vulvar scale large, prominent, and 
yellow, consisting of two broad oblong side-lobes, rounded 
externally, and a contiguous middle lobe in the form of a long 
acute triangle of equal length with the side-lobes. 
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Length of body, $ 1/5, ? 16 millim. Expanse, <J 52, 

? 56 millim. 

One male, one female. 

A large insect, with no parallel amongst strictly European 
forms. In contour of wings it resembles the European Steno - 

e ax concentriouSy M‘Lach. et auct. (nec Zett.), but is 
w 3r and darker. 

Stenopsyche griseipennis , M‘Lach. 

Three males and one female. 

This identification is based on the supjiosition that one 
species, varying much in size and in intensity of colour, 
extends from the Himalayas, through North China, to Japan 
and the Loo-Choo Islands, a point that requires an exhaustive 
study to decide. The examples here under consideration 
have the anterior wings very darkly marbled and the posterior 
very opaque white, with broad fuliginous apex; some ex¬ 
amples from Sikkim &t\ in the Himalayas are similar in this 
respect; the smoky apex of the posterior wings appears to 
be only a matter of degree. At the most I think these can 
only be local forms, not pci haps sufficiently differentiated for 
specific distinction. 

NeUHOPTEKA PlANIPKNKI A. 

Fam. Paaorpid®. 

Panorpa dieeras , sp. n. 

Body nalcorange-yellow, with black markings as follows:— 
on the head is a large spot in which the ocelli are placed, 
continued as a fine line between the basal joints of the 
antennae and expanded into a triangle on the front below 
them ; rostrum with two lines gradually convergent towards 
the apex; a line on either side of the body commencing 
on the prothorax and continued to the end of the fifth 
abdominal segment, broadest on the basal segments. 

Antenna and palpi black. Legs greyish yellow, with 
short blackish pubescence; tips of tarsal joints blackish, the 
last two joints of the intermediate and posterior tarsi nearly 
wholly blackish ; spurs piceous; claws testaceous, with three 
or four long comb-nke teeth within. 

Wings moderate, subobtuse, dusky hyaline, theextrome apex 
pale fuliginous; otherwise without markings, save that theptero- 
stigma is yellowish and rather long. Subcosta not extending 
to the pterostigma in either pair. Neuration black, but the 
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transverse nervules appear whitish in certain lights! as also 
does the base of the furcation of the upper cubitus. 

Abdomen short, with fine silky whitish pubescence; all 
the segments to the fifth transverse. Third dorsal segment 
slightly produced into a rounded flap in its middle, appa¬ 
rently covering a cavity in the anterior portion of the fourth ; 
sixth segment as long as the fourth ana fifth united, oblong, 
the middle of its posterior end above is produced into two 
shorty strong , cylindrical , obtuse , slightly divergent horns ; 
seventh longer than the sixth, obconical, curved upwards, 
excised and narrowed at its base above; eighth about the 
length of the seventh, narrowly obconical, straight; cheli- 
ferous segment short, the lateral pieces strongly rounded, the 
chel® shorter than the segment, turned in wards and crossing; 
on the inner edge of each is a tooth about the middle, after 
which the apical portion is excised, and there are probably 
one or two inner teeth at the extreme base; appendages 
flattened, closely applied to the edges of the rounded side- 
lobes, gradually dilated to near the apical portion, which is 
oblique inwaralv, the inuer edge with a fringe of rather 
strong distant black hairs (the whole cheliferous segment is 
more dusky in colour than those preceding it, and on its inner, 
or upper side if extended, is an appearance as of two long 
yellow hairy processes, damaged in the individual before me). 

Expanse, 30 millim. 

Only one individual is before me. remarkable for its pale 
colours and the conformation of the margin of the sixth 
segment. 


Fain. Ascalaphid©. 
ldricerus ewilis , sp. n. 

Body slaty cinereous. Head above very densely clothed 
with long black hairs directed forward in a tuft between the 
antenn®; on the front is a dense tuft of blackish hairs, 
directed upwards^ below the antennae; below this the hairs 
are cinereous, mixed with black at the sides; clypeua and 
labrum yellow; palpi testaceous; mandibles piceous at tip. 
Antenn® wholly black (including the capitate club). Thorax 
above with cinereous hairs, mixed with olackish on the sides; 
pleur® and breast with dense long whitish silky hairs. Legs 
reddish; tarsi black; on the anterior tibi® beneath is (mate 
only?) a dense cushion of pale ochreous hairs occupying the 
whole length; spurs black, those on the posterior tibi® about 
as long as the first two tarsal joints; claws strong, blacky 
rather longer than the terminal tarsal joint. Abdomen with 
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sparse long blackish hairs, moderately stout in male, its 
cinereous ground varied by a broad velvety-black annulation 
at the posterior end of each segment above (only to third 
segment beneath) ; on the side of the posterior margin of 
each dorsal segment is a short reddish line (scarcely visible on 
the terminal segments and probably altogether discoloured in 
examples in bad condition); terminal dorsal segment pro¬ 
duced above, with a tuft of long blackish hairs; terminal 
ventral segment obtusely triangular on each side, with long 
blackish hairs. 

Wings vitreous, with watery-blue iridescence, rather 
narrow, the inner margin slightly dilated before the termina¬ 
tion of the cubiti; anal angle of anterior wings rounded, 
followed by a slight excision. Ncuration wholly black, 
except at the extreme base and a short space at the base oi 
the radius, which are yellowish (including the membranous 
attachments); pterostigma small, blackish fuscous, with two 
included nervules in the anterior and three in the posterior; 
postptcrostigmatic area commencing with two rows of cellules, 
then £oing on to three and then to four, the cellules of the 
marginal series the smallest, those of the lower series the 
largest; about thirty-seven costal nervules before the ptero¬ 
stigma; four or five rows of cellules between the lower 
cubitus and the inner margin. 

Length of body (<$) 34 millim. Expanse of wings 85 
millim.; length of anterior wing 41 millim., greatest breadth 
10 millim.; length of posterior wing 32 millim. 

One male. 

Apparently more closely allied to the Japanese/ japoniru* } 
M‘Lack., than to the North-lndian I. decrepifus , Walk., and 
/, Elwesit) M‘Lach. 


Fam. Chrysopid®. 

Chrysopa dasyphlebia , sp. n. 

Body wholly very pale green, without markings of any 
kind. Head above with an elevated somewhat semicircular 
space, divided by a longitudinal median impressed line with 
an excavation on either side. Antonina ahorter than the 
wings, slender, whitish, a short straight hair at the apex of each 
joint excepting those towards the base; basal joint compara¬ 
tively short, somewhat bulbous. Palpi whitish. Eyes deep 
black (in dead examples). Pronotura longer than broad, 
slightly narrowed anteriorly, with an impressed median longi¬ 
tudinal line, and a transverse sulcus posteriorly, sparingly 
Ann. & Mag . N. Hist. Ser. 6. VoL xiii. 28 
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clothed with rather long whitish hairs, and there are similar 
hairs, but denser, on the abdomen. Legs whitish, clothed 
with concolorous hairs ; tarsi slightly yellowish ; claws testa¬ 
ceous, much dilated at the base, the apical portion slender, 
much curved, extending beyond the dilated portion. 

Wings hroad, suhacute; in the anterior pair the costal 
area is narrow at the base, but the costal margin soon becomes 
gradually rounded and the area correspondingly broad; the 
margins with a dense fringe of whitish (or yellowish-white) 
hairs, and them are long divaricating hairs on the ncuration ; 
this latter is wholly pale giecn, with the following exceptions 
—in the anterior wings the veins in the costal area at the 
base are dusky blackish at their upper ends, and two or three 
small veins at the end of the postcostal region arc inerassate 
and dusky blackish (but not always so); in the posterior 
wings the costal veinlets arc blackish towards the base (in 
some examples there is an appearance as of long dusky spaces 
on the subcosta, but not of a decided nature); in both pairs 
of wings the sector does not run quite parallel with the radius, 
and the two series of gradate nervules arc also not parallel; 
in the anteiior wings there are ton to twelve nervules in the 
inner and ton to fifteen in the outer series ; thirty to thirty-five 
costal nervules before the pterostigmatic area (this latter very 
faintly yellowish); dividing nervule of the third cubital 
cellule extending to rather more than half its length (but 
varying) and about one third beyond the insertion of the 
superposed nervule. 

Expanse 36-46 millim. 

I have seventeen examples before me. 

In general form, pale colour, and very hairy margins and 
ncuration this species bears some analogy to the much smaller 
European CL alha } L.; but 1 think there is no real affinity, on 
account of the differing arrangement of the ncuration. It also 
recalls species of the genus Leucockrym , M*Lach.*; but in 
that genus, as defined by me, the lubrum is excised, the 
antennm are much longer than the wings, and the divided 
portion of the third cubital cellule is more or less triangular 
(not oval). 

N.B.—-Dr. Gerst&cker, in describing some new species of 
Chrysopidse from Japan (Mitth. nat. Ver. Neu-Vorpommera 
und Riigen, 1893), has a “Nothochrysa ” robwta , which he 
compares with “JV.” pallida , Schn., and “jY.” bipunctata } 
Burm. But these two species have nothing whatever to do 

• PratochryMi, Kolbe, Arch. f. Naturgesoh. 1888, Band i. p. 174.« 
Leucnchryia, M'Lfich. Tranw, Wnt. Soo. Lend. 1808, p, 208, 
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with the genus Noihockrysa , M'Lach.; neither, I think, has 
N. robusta 9 nor probably others described in the same paper, 
Nothochryaa is distinguished by its excised labrum, by the 
third cubital cellule being divided longitudinally into two more 
or less oblong parts, by the short stout antennae, and generally 
robust form, all of which characters arc absent in uhryaopa 
pallida , Selin. 


Chryeopa punctilabris, ap. ». 

Body green. Head above with a triangular excavated 
space bounded by raised edges; front whitish green, with 
nine conspicuous more or less oval black spots, viz. one 
between the basal joints of the antennee, two on each side of 
the gena* placed obliquely, one on each side of the elypeus, 
and one on each side of the labrutn. Palpi black, the joints 
pale at base and apex, the terminal almost wholly black. 
Antenna* shorter than the wings, slender, slightly testaceous, 
the basal joint green, bulbous, rronotum transverse (broader 
than long), with two deep transverse sulci and a raised ridge 
between them, spotless. Legs whitish, with fine blackish 
hairs; tarsi slightly testaceous; claws testaceous, strongly 
dilated at the base internally. Abdomen clothed with whitish 
hairs. 

Wings oval, moderattdy broad, subacute, all the margins 
densely fringed, and the neuration with strong blackish 
(whitish in certain lights) divaricating hairs; costal area 
broad, with 28 to 32 nervules before the slightly yellowish 
pterostigmatic space. Neuration green, varied with black as 
follows:—the costal nervules, those below the radius at their 

S r end, nearly all the basal nervules, those between the 
:i at one or both ends, some of the axils of the marginal 
furcations, and the gradate nervules; sector nearly parallel 
with the radius, and the two gradate series (seven to nine in 
each on the anterior wings) are also nearly parallel; dividing 
nervule of the third cubital cellule extending to about half its 
length and about one third beyond the insertion of the super¬ 
posed norvule. 

Expanse 28-34 miliim. 

Four examples. 

Possibly of the group of CA. 7•punctata . Should be easily 
recognized by the nine spots on the front, the presence of 
those on the labrum being exceptional. 


28 * 
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Pseudo-Neuroptera. 

Fam. Ephemeridse. 

Ephemera pictiventris, sp. n. 

$ subimago. Head and thorax above opaque whitish, more 
tinged with yellowish beneath. Eyes black, and they are 
connected by a black band. Antcnnse having the second 
joint black, those succeeding slightly paler. A black line 
extends on each side along the thorax from below tho eyes to 
the root of the anterior wing, and on each side of the meso- 
thorax there is a large round-oval black spot below the black 
line. Legs yellowish white; anterior femora with a dusky 
line internally, and dusky externally towards the apex; the 
corresponding tibia; and tarsi dusky, the latter almost blackish, 
intermediate and posterior tarsi having the terminal joint 
dusky. Abdomen yellow, each segment above having a 
complete crescentic black marking, becoming more elliptical 
on tne apical segments; venter with an oblique black streak 
on the sides of each segment, becoming straigliter and more 
parallel on the antepenultimate and penultimate. Sct« 
black, the two outer with yellow basal joint; clothed with 
fuliginous hairs, which become longer and more dense on 
approaching the apex. 

Wings opaque whitish^ the costal margin as far as the 
radius tinged with yellowish. Ncuration black, but yellow 
at the extreme base; the anal reticulation pale. 

$ imago. Head and thorax shining yellow; a broad black 
band connecting the eyes. Antennae having the second and 
third joints black, the bristle whitish. Fronotum with a 
broad oblong black spot on either side. Mesonotum shining 
fuliginous in front, a black line in the sulcus that bounds the 
raised median portion; a black spot on the sides contiguous 
to the posterior angle of the pronotum; an elongate spot on 
the sides above the root of the anterior wings; a curved 
blackish streak on the sides above the intermediate legs, 
appearing as if trifid or quadrifid posteriorly, and there are 
blackish markings above the posterior legs. Legs yellow; 
anterior femora blackish on the edges, the tibiffi and tarsi 
wholly black; intermediate and posterior tarsi dusky. Ab¬ 
domen yellow, with black crescentic markings above as in the 
subimago, but broader and more intense, ana the sides of each 
dilated and connected with the oblique black lines on the 
ventral surface, which are also more intense and complete. 
(ISetse wanting.) 
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Wings hyaline, iridescent. In the anterior pair the sub¬ 
costal area is faintly tinged with yellowish ; the only markings 
are a blackish nodal dot on the subcosta, a smaller one below 
it on the sector, and a third at the point of furcation of the 
cubitus. Neuratiou black, passing into yellowish white at 
the extreme base and in the anal region ; in the pterostigmatic 
region are two rows of irregular cellules. Posterior wings 
without markings, the basal portion of the subcosta conspicu¬ 
ously deep black. 

Length of body, ? 14-17 millim., of setrc 18 millim. 
Expanse 89-46 millim.; length of anterior wing 19-22 
millim. 

Two female subimagos, one female imago. 

Apparently nearly allied to E. jajwnica 9 M‘Lach. ; the 
male is a desideratum. 


Odonata, 

Subfatn. Lujellulinj 
Pan tala Jlaoescens } F. 

Many examples. 

Eympetrum scoiicum , Donov. 

One female. 

The wings at the base deep yellow as far as the basal area 
and on the anal border, which colour is continued in a less 
intense degree along the costal margin to beyond the nodus. 
The neuration is somewhat aberrant, inasmuch as the last 
antcnodal nervule is continued into the subcostal area in all 
the wings except the left posterior. I find this condition not 
uncommon in the species, and it is usually asymmetrical. 

Thecadiplax ardens 9 sp. n. 

Closely allied to Th . erotica , Selys, but larger. Differs 
principally as follows :—The two shining black spots on the 
top of the front are usually (not always) united into a short 
transverse band. On the thorax above is a cuneiform (or 
triangular) black band in which is placed the dorsal carina; 
the humeral black band is broader, and the lower branch of 
the divided portion of this band above the legs is curved and 
connected with a complete oblique black line, in which is 
placed the mesothoracic spiracle; another oblique black line 
occupies the metathoracic suture (these two lines usually con- 
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nectcd by a black thread at the spiracle). In the male there 
is a triangular lateral blackish spot on the sides of segments 
A to 7 ; in the female these spots are much larger ana occur 
on segments 3 to 7, and are confused with the blackish under¬ 
side ; in this sex segments 8 to 10 aie wholly black, excepting 
a reddish spot on each side of 8, and with paler margins above 
on 9 and 10. Genitalia apparently not differing from those 
of Th . erotica , and the appendages not appreciably different; 
in both species (and probably also in the allies) the supe¬ 
rior appendages are bifid at the upturned tips, and there are 
one or two minute denticulations below the tips. In the 
female the vulvar scale is perhaps more deeply divided and 
the two obtuse apical side-lobes broader. 

In the wings the pterostigma is longer (3 to millim.); 
ten antenodal nervules in the anterior wings of the male, nine 
in the female. 

Length of abdomen, $ 29 millim., $ 26J-27 millim. 
Length of posterior wing, 33 millim., ? 32-33 millim. 

Two males, four females. 

Allhough these examples (especially the females) vary 
somewhat inter se y it seems to me that they form either a 
distinct species oi a marked local race. 

Libellula basilinea , sp. n. 

Closely allied to L. quadrimaculata y L.; diffeis especially 
as follows :—In the anterior wings are two blackish streak$ at 
the base , viz . one in the subcostal area extending to slightly 
beyond the arculus, the other occupying the whole of the median 
area . In the posterior wings theie is a streak in tlie sub¬ 
costal area; the triangular spot is eompaiatively small, 
deeply excised beneath, deep black, and not reticulated with 
yellow . 

Abdomen beneath deep black , with seven isolated marginal 
subquadrafe yellow spots y that on the second segment small, 
the othcis large, but gradually decreasing to the eighth 
segment; these spots are reproduced on the sides of the dorsal 
sujface, but aic tnerc more elongate. 

One pair (<? ?). 

As an additional character it may be stated that the costal 
maigin as far as the median vein is yellow for the whole 
length of the wirig, even in the postpterostigmatic area; in 
L. quadrimaculata this sometimes exists as far as the nodus, 
hut not often beyond it. 

Thus the main points in X. Imsilinea are:— (l) The two 
hms at the base of the antcnoi wings; (2) the triangular 
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spot at the base of the posterior not reticulated with yellow; 
and (8) the black ventral surface, ornamented with very 
distinct isolated yellow marginal spots. These combined 
differences are arrived at after a comparison with about fifty 
example's of L quadrimaculata from various parts of Kurope, 
Northern Asia, and North America. 

In size L. basilinca equals the largest L. quadrimaculata . 

In the basal streaks L .basil inea has affinity with L. angelina, 
Selys ? from Japan, but in the latter there is a large triangular 
blackish spot under the pterostigma in all the wings, the basal 
triangular spot of the hind wings is reticulated with yellow, 
and the abdomen has no clearly defined yellow spots; but 
there is sometimes an approach towards them to be seen in 
L. quadrimaculata. 

I have compaied the appendages and genitalia of the 
second segment and the vulvar scale, without finding appre¬ 
ciable differences between L. quadrimaculata and L. basi - 
linea, and I am not sure that any such exist between />. ange- 
hna and L. quadrimaculata, though the genitalia of the second 
segment look rather different. 

Having regard to the fact that the only two individuals in 
the collection are precisely similar in their essential cha¬ 
racters, 1 can only arrive at the conclusion that they represent 
a condition equally worthy of specific rank as is L. angelina 
of Japan. 

Orthetrum japontcurn, Uhlcr, var. n. internum. 

Differs from the typical 0. japontcurn as follows:—In the 
labium the middle lobe is wholly blackish and the side-lobes 
are broadly margined (sometimes nearly wholly) with the 
same colour . On the thorax the black band separating the 
two large yellow spaces on the sides is broader, without (at 
any rate in adult examples) any trace of containing a yellow 
line. 

In the wings the pterostigma appears to be slightly 
narrower and more or less deep black in adult individuals; 
the triangle of the posterior wings apparently invariably tra¬ 
versed by a nervuie (without any nervuie in the type form). 

Nine males and one female, all very adult. 

These may represent a species distinct from 0. japontcurn, 
and the fact that the triangle of the posterior wings is appa- 
rently always traversed by a nervuie (in one example the 
triangle of the anterior is traversed by two nervulos) may be 
sufficient to separate it; but having in view the instability of 
this character in individuals of other species from one locality, 
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I think it prudent to consider the specimens as constituting 
only a local form or race. 

Among European species 0 . japonicum closely resembles 
0 . brvnneum in size and general form, and 0 . cancellation in 
the structure of the genitalia of the second segment. 

Orthetrum melania, Selya. 

One male. 

The spot at the base of the posterior wings is slightly 
smaller than in Japanese examples; otherwise 1 sec no 
difference. 


Crocothemis servilia, Drury. 

One female. 


Agrionoptera (?), sp. 

One male ? very doubtfully pertaining to this genus, left for 
fuither consideration. 


Subfam. Cosm leqaxtrina. 

Corduleganter pekinensis, Selys. 

One pair (c? ? ). 

The male appears to agree sufficiently with the description, 
but is smaller (length of posterior wing 41 millim., of abdomen 
50 millim.). The female agrees with the male in all essen> 
tial characters: length of posterior wing 43 millim., of ptero- 
stigma 4J millim., of abdomen 54 millim.; 17 antenodal 
nervules in anterior wings. 

De Selys queries tlie species as probably only a race of 
luniferus, Selys. The latter was from Moupin, m the same 
district as Ta-chien-lu; but the pair before me agree far 
better with pekinensis, The anal appendages of tnc male 
differ from those of the European Udentatus in having the 
upper (or submedian) tooth almost as pronounced as the lower. 
Tho anal triangle of the posterior wings has four celluleB in 
pekinensis and three in biaentatue. 

Subfam. JSscmuu. 
aE schna junoea, L. ? 

One female, doubtful in the absence of the male. 
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Subfam. Caloptehygina. 

Calopteryx Okerthuri ) sp. n. 

Head, thorax, and abdomen above bright metallic 
green; clypeus somewhat metallic blue; labrurn shining 
black ; second joint of antenn® yellowish externally. Under 
mouth-parts. legs, pectus, ventral surface of abdomen, and 
anal appendages dull black. A pointed tubercle behind the 
eyes. Spines of legs closely placed and very long. Superior 
appendages much incurved, gradually incrassated to the apex, 
so that each forms an incurved obtuse club, dentate externally. 
Inferior appendages one third shorter, subcylindrical, slightly 
curved, the apex truncate. 

Wings long and comparatively narrow, the inner margin 
diluted in the middle; nodus placed slightly beyond the basal 
third. Colour deep black, with bluish reflexions (becoming 
green on the posterior wings ),the apical fourth (rather loss 
m posterior wings) hyaline , slightly smoky, sharply defined, 
but the margin of this hyaline space, especially in the poste¬ 
rior wings, is very narrowly blackish j the costal cellules to 
about halfway to the nodus with a long triangular subhyaline 
space, and there are pale dots for a corresponding length in 
the minute cellules of the base of the inner margin. Nega¬ 
tion wholly black ; costal nervure not metallic; principal 
sector contiguous to the median for a short space. About 48 
to 60 antenodal nervules in anterior wing. 

$ . Head as in male, but the labrurn, a spot on each side 
of it, and the under mouth-parts arc yellow, the labium 
infuscated; pectus yellow, which colour is continued along 
the metathoracic suture, and the base of the abdomen at its 
sides beneath is also yellow. The metallic green of the 
abdomen above passing into bronzy after the fourth segment; 
ventral surface whitish pruinose; lateral margins of eighth 
and ninth segments narrowly yellow j appendages shorter 
than the tenth segment, black. 

Wings: the portion that is black in the male is here 
smoky brown, and in the posterior win^s there is an appear¬ 
ance of a broad darker band terminating the dark portion. 
Ncuration reddish; a narrow elongate (3 nrillim.) whitish 
Juhe pterostigma commencing at the termination of the dark 
portion of the wing (slightly before in the posterior), occu¬ 
pying only the costal area, which is scarcely perceptibly 
dilated thereby. About 40 antenodal nervules in the anterior 
wing. 

Length of abdomen, g 54-55 millim., ? 48-50 millim. 
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Length of posterior wing, <J 40-41 miliim., ? 43-44 
millirn. 

Seven males, four females. 

A very lemarkable species and the only one in the genus 
w ihh the same sharp delimitation of the pale apical portion of 
the wings; at first sight it reminds one of a gigantic Euphma 
lather than a Calopteryx . The female has a vague resem¬ 
blance to C . cornelia , and in its elongate and comparatively 
narrow wings the species may be compared with C. corneha 
and C, atrata , both Chinese and Japanese forms. All the 
examples before me are mature. 

C. grandava , Hag., described in 1853, remains known 
only by the probably immature female type. There arc many 
points in the description opposed to identity with C, Oberthiiri 
(notably the absence of a pterostigma). 

Archineura incarnata , Karsch. 

Echo incarnata . Karsrh, Iter] out. Zt'it xxxm. 1891, =s Archineura 
bamlactea, W F» Kirby, Ami & Mag. Nat. Hist., January 1894 
(very immature*). 

One male of this magnificent insect, 

1 marvel that l)r, Karsch did not draw any comparison with 
the American genus Hetterina in the way of coloration, the 
carmine-red at the base of the wings existing only in that 
genus (with the allied Lais pudica) and in the species now 
under consideration 5 but of course it is only analogy. I am 
convinced that (as noticed by Karsch, Ent. Nachr. Heft vi. 
1894) the type of A . basilactea is only an extremely imma¬ 
ture example of the same species^ and J am of opinion that 
the locality (Foo-Chow) given lor it is erroneous, although 
it may have been brought to that port from the interior. 

There is no connexion with Sapho as indicated by Kirby; 
but I doubt if the insect can be retained in Echo (which was 
unknown to Karsch, Baye by description). It is not necessary 
to go into minute details here; but the long, narrow, and 
only slightly dilated pterostigma is opposed to Echo , and the 
arrangement of the branches of the ramule, especially in the 
posterior wings, is conspicuously different. At present I 
retain Kirby’s generic and Karsch’s specific name. 

CaKphcea consimlis } sp. n. 

Head above metallic green, passing into blue, with a 
yellow spot on each side of the laorum and the second joint 
of antenna' yellow outwardly; back of head and under month* 
parts black. Thorax above metallic cupreous or green; 
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beneath (including coxse and underside of trochanters) citron- 
yellow ; an isolated metallic blue or green streak on the meta- 
thoracic pleurae. Legs (excepting at base) black. Abdomen 
above bronzy green or purplish, segments 8 to 10 snow- 
white, pruinose; beneath black or with bluish pulverules- 
cence, underside of first segment yellow. Superior appendages 
about the length of the tenth segment, black, forcipate, 
thickened at the base, the apical half suddenly turned inward 
almost at a right angle, dilated and upturned at the tip; on 
the outer edge of the inturned portion are four to six denticu- 
lations. Inferior appendages black, only slightly shorter than 
the superior, subparallel, distant, flattened, their apices inter¬ 
nally much dilated in a triangular manner, the upper edge 
oblique and finely denticulated, the lower angle perhaps 
forming a tooth (but from the manner in which the opposing 
apices are applied one to the other it is difficult to decide). 

Wings hyaline, faintly tinged with olivaceous. Neuration 
black; pterostigma oblong, 2 millim, long, covering two and 
a halt to three cellules, black; 14 to 17 antcnodal nervules 
in the anterior wing (many of the postnodal nervules are not 
coincident in the costal and subcostal areas) ; two nervules in 
the quadrilateral. 

Length of abdomen 39 millim.; length of posterior wing 
31 millim. 

Two adult males. 

N.B.— Not/wiestes } M‘Lach. (Knt. Month. Mag. vol. xxiv. 
p. 31), 1887 Culiphaa, Hag. (Selys, Add. Synop. Oatop. 
p. b) } 1859, and N . fifwesi, M'Lach. (Z. c. p. 32),= C. con - 
fusa } Hag. (/. e.), 1 have compared the typical examples of 

each; that of 0. confusa is less mature. The pterostigma 
appears slightly broader and shorter in the type ot G, confusa , 
but in all probability only in the way of individual variation 
(its paler colour is a result of immaturity). 

C\ consimilis is very similar, and tiie same description 
would apply almost equally well to cither (the types of con- 
similis are still more mature), except that the inferior append¬ 
ages appear to be formed in a different manner, and that there 
aie two nervules in the quadrilateral instead of one. 

In describing Notholestes as new 1 overlooked Caliph<ea } ou 
account of the latter having been placed in the " Legion 
Caiopteryw” with which I venture to think it has no relation¬ 
ship ; and I adhere to my original opinion that its affinities 
are with Dicterias. In the description of Caltphma the words 
u Ailes petiolees jusqu’au niveau de I’urculus ” are incorrect 
(cf. my description of Nolholestes). 
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Subfam. AaiuoimfA.* 

Erythromma tinctipenni s, sp. n. 

?. Head black above, with a bronzy greenish tinge 
on the sides, clothed with long blackish hairs in front; 
front reddish yellow, the clypeus above and the labrum 
(excepting its margin) black (but wholly yellow in one 
example). Labium yellow. Back of head black. Antenna) 
black; second joint yellow at apex. Eyes brown. Pro- 
riotum black, its hind margin raised in a bluntly triangular 
manner, its side-lobes carunculated and deep yellow. Thorax 
black above, with complete yellow humeral (or humeral and 
juxtahumeral combined) band; the sides and breast wholly 
vellow, leaving a uniform isolated black band below the 
humeral; interalar region spotted with yellow. Legs black ; 
the inner tooth of the claws scarcely shorter than the outer. 
Abdomen stout, black above, with bronzy greenish tinge, 
except towards the apex; on each side of the anterior margin 
of segments 3 to 6 is a small somewhat semilunate yellow 
spot; on segment 8 this is continuous with the yellow sides. 
Sides of abdomen yellow, interrupted with black at the 
sutures; a black ventral fine extending the whole length. 
Appendages small, conical, black; valvuleB and their ap¬ 
pendages black. 

Wings hyaline, tinged with yellow , which is more intense 
on the anterior naif. Neuration black; ptovostigma dusky 
yellow, covering about one and a half cellules, its outer edge 
oblique; 3 to 5 antenodal cellules; 15 to 17 postnodal 
nervules in anterior wings, 11 to 15 in posterior; poststig- 
inatical nervules simple or occasionally furcate. 

Length of abdomen 25-26 millim., of posterior wing 
22-24 millim. 

Three females. 


XLYII.— On Two new Neotropical Mammah. 

By Oldfield Thomas. 

When describing last year in the 1 Annals * a new Geomys 
trom Guatemala, G. grandis*, I referred with considerable 
doubt a specimen from Tehuantepec to the same form. 

At the request of Dr. Merriam, who is engaged on a 
revision of the group, 1 have now re-examined tins specimen, 

* Ami. Si Mag. Nat. Hist. (6) xii. p. 270 (l#03). 
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which in the meantime has had its skull better prepared, as 
have the whole scries of O. grandis skulls, and 1 find that it 
presents such differences as to demand specific distinction. 

It may be called 

Gcomys scalops, sp. n. 

Fur very short, sparse and hispid. Colour smoky brown, 
tending rather towards rufous (very near “ Prout’s brown ” of 
Kidgway). Whiskers and hairs of chin, cheeks, belly, ami 
feet shining whitish ; but these are all so sparse that the 
general brown colour of the skin is no< affected by them. No 
special muzzle, forehead, or ear-markings. Basal inch of tail 
with a few scattered hairs; the remainder naked. 

Skull of medium form, without any exceptional flattening, 
expansion behind, or contraction or inflation in the intcrorbital 
region. Nasals rather short. Muzzle in region of hinder end 
of nasals remarkably flat, so flat indeed that nothing of the 
middle line can be seen in the lateral view of the skull. Ends 
of premaxillary processes broader than the frontal space 
between them. Interorbital space flat, parallel-sided, without 
inflations; postorbital processes slight but distinct. Occipital 
plane of skull slightly slanting forward, low, but not very 
widely expanded. Paroccipital processes running trans¬ 
versely outwards, not surpassing the condyles posteriorly, as 
they do in grandis. Inferior flattened surface of the tip of 
the maxillary zygomatic processes much shorter and smaller 
than in that species. Muzzle comparatively very low. 
Lateral processes of mandibular angles much less produced 
antero-postcriorly thau in G. grandis. 

Incisors deep orange in front, their groove deep, less widely 
open than in G. grandis , slightly inward of the middle line, 
the inner part of the tooth 44 per cent, of the whole. Molars 
small. 

Measurements (taken from the dry skin, and therefore 
merely approximate):— 

Head and body 270 millira. j tail 95; hind foot, without 
claws 40, with claws 45*2. 

Skull: basal length 63, basilar length to hcnselion 56*7 • 
greatest zygomatic breadth 40*8; nasals, length 26, greatest 
breadth 8 ; least breadth of muzzle above maxillo-pre- 
maxillary suture 15; greatest breadth of prernaxilkrv 
processes at hinder end of nasals 5*7; intcrorbital breadth 
14*2; tip to tip of postorbital processes 16*2; least breadth 
just above auditory meatus 26 7; greatest posterior breadth 
89; posterior height from basion to top of occipital crest 18*4 • 
tip to tip of paroccipital processes 27*5; palate, length from 
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gnathion 47; diastema 24*5; length of upper molar series 
(crowns only) 12 * 6 ; breadth of 1 4; least height of muzzle 
on diastema 12. 

Hah . Tehuantepec. Coll. Boucard. 

Type : B. M. 79. 1 . 6 . 2. 

The type specimen is evidently in summer pelage, as is 
shown by the extreme sparseness of the fur, the belly being 
in fact almost naked. 

G. sealops differs from the species to which 1 doubtfully 
referred it by its smaller size, rather redder general colour, 
and, in the skull, by its more flattened forehead, th (5 absence of 
the supraorbital inflations, less vertical height both in the 
muzzle and cranial regions, smaller and differently directed 
paroccipital processes, and smaller teeth. 

Of other species, G . Cherriei , recently described from Costa 
Rica by Mr. Allen*, is so far smaller as to need no detailed 
comparison; while I owe to the kindness of I)r. Merriam an 
opportunity of examining a skull of his G . gymnunu, about 
which I had previously been rather doubtful, and which I 
now see has nothing whatever to do either with G. qrandis or 
G. scalops. 

In 1891 the Museum received from Mr. J. H. Hart, of the 
Trinidad Botanical Gardens, an Opossum which 1 doubtfully 
referred to Z>. philander , L. This specimen I have had 
occasion to re-examine in connexion with a skin sent for 
comparison by Mr. H. Caracciolo; and for reasons given 
below I now think it ought to be specifically separated from 
the Philander of the mainland. 

In the list of Trinidad mammals the name of D . philander 
should therefore be altogether struck out and that of the new 
form substituted. This name 1 propose should be 

Didelphye ( Philander) trinitatis , sp. n. 

Allied to but decidedly smaller than D. philander, L., the 
difference in size being especially marked in the skull and 
limbs, while the ears and tail are more nearly equal to, and 
therefore proportionately longer than, those of that species. 
Fur close ana soft, somewhat straighter and less woolly than 
that of the Philander. Colour much as in the allied species, 
yellowish rufous above, buff below; the face greyish white, 
with a narrow median dark line. Heel without the minute 
extra external sole-pad generally present in D . philander. 
Tail very long, furry like the body for about its proximal 


* Bull Am Mus N. II. v p. *W (1«0S). 
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inch only, the fur extending about a quarter of an inch more 
along the tail below than above; rest of tail practically 
naked, but the lines dividing the scales with numerous minute 
and quite inconspicuous hairs running along them ; in colour 
the substance of the tail is uniformly brown above and rather 
paler below, while in I ). philander tho terminal portion is 
whitish all round. Mamma? 3—1—3 = 7. 

Skull very much as in the allied species, apart from its 
conspicuously smaller size. As so often happens, however, 
in the ease of smaller species otherwise closely allied, the 
skull of the type, fully adult, agrees better in its form with 
younger specimens of the larger species, sharing with them a 
general roundodness, which disappears in equally aged 
examples of D. philander . 

Dimensions of the type fan old female in spirit):— 

Head and body 196 millim.; tail 289; lower leg 48; hind 
foot 30 ; ear 22. 

Skull: basal length 44*4; greatest breadth 28; nasals, 
length 28*8, greatest breadth 6'9, least breadth .‘M ; post¬ 
orbital processes, tip to tip, 15*3; intertemporal constriction 
9*1; palate, length 25*6, breadth outside n — 1 49, inside m 8 
10*7; palatal foramen 4*8; length of molars (47. 

These measurements are taken in the same way as, and may 
be conveniently compaied with, those given in the ‘Catalogue 
of Marsupials 1888. 

Nab. IJotanic Gat dens, Trinidad. Presented and collected 
by J. H Hart, Esq. 

The differences between this form and the true />. philander 
were noticed by me in 1891 on the arrival of Mr. Hart’s 
specimen; but 1 did not then consider myself justified in 
describing it on a single female specimen and in ignorance of 
the type locality of l ). philander . Now, however, not only 
has Mr. Caracciolo sent a male skin, which agrees in 
every respect with Mr. Hart’s female, but Messrs. Allen and 
Chapman f have also noted similar characteristics in a speci¬ 
men collected in ^Trinidad by the latter author; while at the 
aame time my inquiries about the Seba mammals J have 
convinced me that the specimen measured in the 1 Catalogue 
of Marsupials/ should be looked upon as the actual type of 
Linnssus’s species. I have therefore no longer any hesitation 
in describing the Trinidad form as distinct. 

♦ Pp. 388 and 341. 

t Bull. Am. Mus. N. H. v. p, 230 (1803). 

t P. Z. 8,1802, p 809 et seqq, (»ee especially p, 316). 
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XLVIII .-—On a new Species of the ITepialid Q-enus CEnctus. 
By the Hon* Walter Rothschild. 

(Enetus mirabilis, sp. n. 

Male .— Upperside. Fore wings opalescent sky-blue ; costa, 
a central and a subinarginal transverse band bright green; 
on the inner aide of the central transverse band is a row of 
oblong white spots; basal half of fore wings and costa netted 
all over with greyish-white half-moon-shaped spots; outer 
half of fore wings crossed by four transverse rows of small 
whitish-grey rings enclosing a green spot. 

Hind wings opalescent white: thorax and fore legs greyish 
green; abdomen white, with two enormous yellowish-brown 
lateral tufts at the base. 

Underside of wings and body greenish white. 

Expanse 5*5 inches —140 millim. 

Bab. Cedar Bay, North Queensland. 

Note .—Viewed from behind or in a bad light this moth does 
not exhibit the blue ground, but appears of a dull sage-green. 
The extraordinary tufts at the base of the abdomen are un¬ 
questionably the atrophied last pair of legs, which have been 
transformed into male scent-producing organs, in the midst 
of which the tarsi plainly project, though thin, abortive, and 
functionless. 


XLIX .—Note on the Food of Sagitta. By Arthur T. 
Masteuman, B.A. (Cantab,), Assistant Professor of Natural 
History, University of St. Andrews. 

The food of this common pelagic animal has been a subject 
to which much attention has been paid, amongst others, by 
Mr. Scott*, Naturalist to the Scottish Fishery Board. He 
finds, partly by direct observation and partly by examination 
of the contents of the alimentary canal, that Sagitta prey 
upon such Copepods as Calamus finmarchicus and small 
Araphipods (Phoxus plumosus , for example), and that small 
larval and postlarval fishes do not come arniss to them, which 
has an important bearing when the enormous numbers of 
Sagitta which frequently occur in the tow-nets are taken into 
account. At any rate Sagitta must take its place amongst 
the enemies of the fry of our food-fishes. Recently Mr. Scott 
finds that Sagitta preys upon its own species, and he describes 
a case of this as observed by himself. 

In September 1892 in the St. Andrews Marine Laboratory 

* ‘Annul* of Keoltisli Natural History/ April 1802 and 180R. 
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one or two small colonies of Ohefia obtained in the bottom 
tow-net weie preserved, on account of the fact that they 
ptesentud a cuiious appearance, seveial of the polyps 
having elongated pi cresses attached to them. Prof. AIMntosh 
lceently handed these specimens o\er to the writer to examine 
tnoie closely; and an inspection soon showed that the elon¬ 
gated processes woe young SagitUe firmly united to the 

Pi z- 1. 



contracted polyps. In figure j will be seen a drawing of 
the apical group of polyps of a hydtoid colony, allowing no 
less than three more 01 less digested Sagittw. In figure 2 is 
seen a pol) p from a siniihu colony, showing a Sugitta at a 
different stage oi digestion. The young Sag ft to* have evidently 
been caught bv the head and hold by the tentacles of the 
hydroids till death ensued. The piocess of digestion has 
then pioeeeded, the body of the victim being slowly absorbed 
into the digestive cavity of the polyps. Wo may easily 
imagine that the young Sagittw attracted by the waving 
tentacles, and attempting to biowse on the same, are quickly 
caught and held fast by them. Laiger Sagittcu would 
piobftbly feed upon the hy droids with impunity. 

The digestive capacity of the Hydrozoa seems only to be 
limited by the size of the victim, and many instances of their 
voracity are known. The above is paralleled by the well- 
known cases of medusas being found enveloping larval and 
postlaival fish, and by a case amongst the etenophorcs of a 
Cydfppe devouring a dead young fish, which occurred recently 
at the St. Amhews laboratory. 

Ann. tfc Mag. JV. Hist. Ser. G. Vol. xiii. 29 
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L.— Note on the Relation of the Land-Mollusca of 

Tasmania and of New Zealand . By 0. IlEDLEY, F.L.S. 

The number of this Magazine for January last contained an 
article in which my friend Mr. Sutor discusses the relation 
between [inter alia) the snails of New Zealand and of Tas¬ 
mania, concluding that they are closely allied. While 
assenting to the statements made in the body of the paper, 
from this deduction I must differ. 

We are told that Rhytida , llhenea , Paryphanta , Laoma , 
Flammulina , and Endodontu are common to either fauna. 
To these may be added fhlicarion ; and the interesting fossil 
Rhytida Simsoniana , Johnston (Proe, Koy. Soc. Tasmania, 
1880, p. 24), a near ally of R. Dunnicc, Gray, rnay be 
quoted to reinforce the argument. 

But to grasp the situation the whole fauna must be 
reviewed; and in doing so we find that, on the one hand, 
Tasmania contains, besides the above geneva, Liparus, 
Cary odes, Anoglypta, Cystopelta , Pupa , and Succinea , while, 
on the other, New Zealand possesses Placostylus , Schizo- 
g/ossa, Otoconcha , Tornatellina , Athomcophorus , and the 
opu eulates Lagochcilvs , Realia, and Hydrocena . 

The fact that Tasmania possesses no real land-operculates, 
the Truncatella included in Tasmanian lists being more a 
marine than a teirestrial animal, alone constitutes a profound 
gulf between the faunas. The widespread Succinea and 
Pupa have reached Tasmania from a source that did not 
communicate with New Zealand, while the reverse is true of 
Tornatellina . 

Examining the common element wo note that this includes 
about half the genera of each country, that all these range 
beyond, and some far beyond, the two countries, and that 
this element is chiefly composed of the smallest shells. Of 
all, Paryphanta has the most limited range, extending to 
Victoria [atramentaria); this genus is, however, vaguely 
defined, and its characters require a definition which may 
alter the supposed geographical range: Rhenea extends to 
Queensland (splendidula) and to New Caledonia ( luteolina ); 
Rhytida to British New Guinea ( globosa ) and to the Solomons 
(Vtllandrei) ; Laoma to South Australia ( pietilis) ; Flammu¬ 
lina, or something very like it, is shown by Mr. Sutcr to 
reach Africa (Pella liurnupi) ; Endodonta ranges to the 
Philippines and to the Society Islands, and Ilelicarion 
through Malaysia and Judia to Africa. 
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Just as the fluviatile shells possess a wider range and 
infcrentially greater powers of dispersal than terrestrial 
mollusks, so do minute land-sheila gain more extended limits 
than bulkier forms. If a collection of Tasmanian or New- 
Zealand shells were put into a sieve, the shells that passed the 
meshes would roughly represent those with a wide range, 
and the shells returned those w ith a rcstiieted one. That none 
ot the larger, but all the smaller, species of Fiji (continental 
islands) are repieaenled in Samoa (oceanic) is a significant 
illustration which may explain how the micro-snail faunas 
of Tasmania and New Zealand are, as Mr. Suter says, so 
-i ,1 * 1 while the muero-snail faunas repudiate any 

None of the species and about half the genera 
of their respective land-mollusean faunas are common to 
Tasmania and New Zealand; this community does not 
embrace the Ktveptoneura. The common element for the 
most part is represented by minute species and widespread 
genera, and does not necessarily imply former direct land 
communication. As a whole the two taunas are wider apart 
than those of Britain and the Atlantic States of North 
Ameiica. 

Sidney, 

Feb. JO, 1814. 


cioseiy auieu f i 
relationship. 
Conclusion .— 


hi. —A new Pedunculate Cirripede. 

By the Rev. Thomas R. R. Stbbbinu, M.A. 

[Plate X\.J 

TmoHELAsriH, gen. nov. 

Valves five; the scuta trifid; the carina terminating in a 
fork at its base. The mandibles with live or six teeth; the 
first maxilla) very slightly notched. In each cirrus the two 
rami are subequal. The caudal appendages are oue-jointod, 
spinose. 

The name of the genus is derived from r cloven in 
three, and dmrtv, a shield. The characters are but little 
removed from those of Dichelaspis ; but since that name was 
chosen by Darwin to displace the earlier names Octolasmis 
and IIeptolasmis } on the ground that those titles conveyed a 
false impression, it seems impossible to retain Dichelaspis , 
meaning a bifid scutum, for a species in which the scutum is 
very conspicuously trifid. 
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Ivev. T. It. It. Stubbing fin 

Trichelaspis Forrest t\ up. n. 

General appearance, —Oapitulum compressed, the breadth 
about two thirds of the length, its oceludent margin micro¬ 
scopically crenulate ; the valves translucent, covered by 
thin membrane, approaching one another at certain points, 
but nowhere corning in contact; the peduncle slightly longer 
than the cnpitnlum. 

Scuta. —The oceludent segment long, narrow, widening a 
little distally, the rounded apex approaching the tergum ; 
the basal segment forming an angle of about seventy degrees 
with the oceludent, which it does not quite equal in length, 
very narrow, apically pointed, the apex overlapping the fork 
of the carina; from the basal theie arises a median segment, 
also very narrow and pointed, a little crooked, two thirds ot 
the length of the oceludent segment, from which it diverges 
much less than it does from the basal segment. All the 
segments arc continuously calcified. The whole valve has a 
general resemblance to the figure of the scapular apparatus of 
a tortoise. 

Terga deeply and widely bitid, so as to have a sort of 
collar-shape, the two apices approaching the apex of the 
oceludent segment of the scutum ; the two segments or lappets 
of the tergum are equal in length, widest at the middle. 

Carina much bowed, narrow, a little widened towards the 
apex, which overlaps the terga without approaching them 
very closely; the fork at the base is variable, being m some 
specimens much more pronounced than in others. 

Peduncle cylindrical, modelately stout, a little longer than 
the capitulum. 

Labrum.~- f The crest has a row of minute tolerably acute 
teeth, the sides of the teeth being equal in length to their 
bases; the central teeth are more widely separate than those 
at the sides. 

Mandibles .—Theie are in all six teeth, the largest, at the 
extremity ot the convex margin, being remote from the rest: 
the convex border carries half a dozen pairs of setules, and 
the distal part of the opposite border is more densely setu- 
liferous. 

The first maxillae have a group of three spines preceding 
the notch, which is minute; the rest of the border, which is 
very slightly advanced, carries five sets of smaller spines 
mixed with setas. 

The second maxillae are broadly lamellar, surrounded with 
seta* or flexible spines, many of which are rather elongate* 

CirrL —The first pair are distant from the second and not 
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above half their length ; they curl closely round the mouth- 
organs, ihe functions of which they may be presumed to 
assist; each ramus has seven segments, all of them furnished 
with numerous spines and all of them stout except the terminal 
one. The remaining pairs have rami of from twelve to 
fourteen segments, each segment carrying from eight to 
thirteen pairs of smooth spines, of which the distal are very 
long, the proximal very short; there is also a small group of 
spines at the apex of the outer margin of each segment. In 
all the pairs the peduncle is armed with many spines. 

The caudal appendages an* slender, shorter than the 
peduncles of the sixth pair of cirri, tipped with a group of 
spines, two of which are considerably longer than the ap¬ 
pendages themselves. The penis is about equal in length to 
any one of the last five pairs of cirri ; near the. base it forms 
an abrupt crook ; its breadth is considerably diminished near 
to the blunt apex, which is very hairy, small hairs or aetitles 
being more sparsely distributed over the whole length. The 
rings, which Darwin regards as equivalent to segments, are 
extremely numerous. 

Size .—The length of the species is about a quarter of an 
inch, of which the peduncle occupies the larger half. 

The name is given in compliment to VV. U. Forrest, Esq., 
from whom I received the specimens. In sending me a small 
collection of animals from the West Indies Air. Forrest 
says ;— u May 1 call your attention to the growth (?) oil a 
small piece of membrane, the cutieular lining of branehio- 
stegite of a crayfish ? ” This growth proved to be a consider¬ 
able number of specimens of the little cirripedo here described, 
with the body projected from the cupifculum, as shown in the 
figure. There was, however, one little group of three in 
which the body was within the capitulum. These were not 
situated, like the other specimens, either on the membrane or 
the podobranchia, but on the calcified joint which supports 
the branehia, and in these three the terga and scuta are not 
quite in conformity with those of the other specimens. In one 
of the three (fig. A, p. 44G) the basal ami median segments of 
the scutum are represented by the two acute horns ot a single 
piece, and in a second (fig. B) the two segments are solidly 
combined below. The terga of these specimens are almost 
oblong, with a very slight excavation facing the apex of the 
occludent segment of the scutum. The third specimen, as 
far as could be seen without dislodging it, showed agreement 
rather with these two than with the rest. Darwin has noticed 
that the valves of Dichelaspis IVarwickii are variable in shape, 
and probably that is the case with the present species. Even 
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in the prevalent form the median segment of the scutum 
varies considerably in respect to the proximity of its base to 
the base of the occludent segment. 



Of the nine species of Dichelaapis discriminated by 
Dr. Hoek it is possible that Dichelaspis Warwickii (Gray) 
might conveniently be transferred to the new genus Triche- 
laspis , the carinal margin of the basal segment of the scutum 
in that species being in old specimens much hollowed out. 
It forms, however, obtuse, not acute apices. 


EXPLANATION OF PLATE XV. 


tut. Natural size, 
sc. Scutum. 

T. Tergum. 

0. Carina. 

m. Mandible. 

iru . 1 , First maxilla. 


niv. 2. Second maxilla. 
dr. 1. Cirri of first pair. 
dr. (3, Terminal part of a cirrus of 
the sixth pair. 

р. Apex of penis. 

с. a. One of the caudal appendages. 


The mouth-organs are drawn to the same scale as the detached cirri 
and caudal appendage. The apical portions of the mandible, first 
inaxilla, and penis are still more highly magnified. 
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BIBLIOGRAPHICAL NOTICES. 

The Fauna of British India , including Ceylon and Banna . Pub¬ 
lished under the authority of the Secretary of State for India in 
Council. Edited by W. T, Blanfokd. Moths ,— Vol. II. By 
G. P. Ha EPSON. London, 1894. 

The second volume of Mr. llarapson’s work deals with the three 
allied families Arctiidw, Agaristidao, and Noctuidro; but two sub¬ 
families ot the last-mentioned group—the Focillinm and Ueltoidinm 
—are reserved for the commencement of Volume III. 

Mr. Uampsou's families are very comprehensive, his Arcliidoo 
including four families of the older authors, which he has very 
rightly reduced to the rank of subfamilies * ; the family Agaristidce 
remains as it was; but the third family, Noctuidic, has hitherto 
been regarded its a tribe, under the denomination Noctuites, con¬ 
taining numerous ill-defined families, based upon characters often 
utterly worthless for elussihcatory purposes. 

In consequence of the utter absence of system in the so-called 
“ systematic ” works produced less than hall' a century ago, one can 
readily understand what Lederer had to cope with when ho sought 
to bring into order <ho Noctuklee of Europe; but the task which 
this excellent lepidopterist set himself to do, and accomplished 
fairly satisfactorily, was a trifle as compared with that ot the 
author of the present work. 

Mr. Hampson takes nothing for granted; the work of his prede¬ 
cessors is carefully studied, corrected when necessary, and the 
arrangement of genera is based strictly on structural characters. 
Secondary sexual characters are not rogarded as of generic value, 
but are utilized for Sections having a subgeneric rank. As regard* 
species, Mr. Hampson is inclined to follow the old motto “ In union 
is strength ; n but in defence of this action he fairly admits in his 
Preface that u No attempt has been made in this or in the preceding 
volume to dacido finally whether many of tho forms described are 
entitled to rank as species, varieties, geographical or seasonal forms. 
Much more study of structure, and especially of the claspers of the 
male insect, will bo needed before similar questions can be satis¬ 
factorily determined.” 

After this frank admission no lepidopterist will have any excuse 
for complaining that forms named by himself have not received 
specific rank; and any collector who, without looking up all syno¬ 
nyms, ventures to describe an Indian moth, will only have himself 
to thank if he subsequently discovers that he has renamod one of 
the forms not considered as sufficiently distinct to be kept separate 
by Mr. Hampson. 

* The genus Nyrtentef'a and allies, which formerly were regarded as 
constituting tho family Nyetomeridip, are placed mxt to thy group of 
genera allied to Hypm (Uypsida) of tho old clarification) in the Litho- 
siixue. 
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Aft in tho tiiht volume, the illustrations both of the species and 
their structure are extremely good, though, uufoilunutel), the 
details are not quite ho sharp and clear m some of tliem; the 
iintennte (in Home eases), instead of terminating in a line thread-like 
point, slum a defined terminal button. The process In which 
the figures are produced is piobably largely answerable for ibis 
trilling blomifth. 

When completed the present work will, without doubt, be the 
most satisfactory revision of the families and genera of the Lepido- 
ptora Heteiocera which has ever appeared, either in our own or 
an) othci language. A unit a 0. Putm.k. 


Manual of ('anthology, Structural a tut Nystematir. With flhistratiom 

of the iSpcciis. Hy Guoiun W, Tiaox, Jun. (’outiiiuation hy 

Humiy A. Pilsiiut. —Vol. XIV. Polypi ant phot a {teuton#). 

Philadelphia. Hvo. 1MOU H. 

Tins roost important and useful work on systematic eonehologv was 
oomniencod in the year 1*79 hy the bite G. W. Tnon. That author 
"was responsible for tlio first nine volumes and part of the tenth and 
the fiist four volumes of the second series, deseripthe of terrestrial 
moliuska. At his death in 1H*8 the work was continued by 
Mr. Pilsbry, and from that time has been proceeded with without 
interruption. 

The present volume is dt voted to an account of four families of 
Chitons, namely Lepidopleuridte, Ischnocbitonidjc, Chitonidie, and 
Mopoliidse, the two remaining families, the Acanthochitidw and 
Crypto]>1 acidic, being reserved for the succeeding volume. This 
arrangement is to be regretted, as it will cause considerable incon¬ 
venience to have an Appendix and the Index to the entire group 
bouud up in a separate volume. 

The account of the Polvplacophora before us is by far the most 
important hithoito published, and, indeed, the onl) one which can 
pretend to an)thing like completeness. The introductory portion 
(pp. i-xxxiv) is devoted to a definition of the class, the description 
of the shell, tho girdle, and the external features of the animal. 
Irregularities of growth and the collection and preservation of Chitons 
are also treated of, and the chapter concludes with an account of tho 
progress in the stud) of these mullushs, the diffeient classifications 
which have been proposed by Wainvillc, (iuildiug, Gray, H. and A. 
Adams, Hhuttlcwwth, Middendorft, I*. P. Carpenter, Dali, and 
Pischor, and tho nynopsis of the classification adopted hy tho 
Author, with an analytical key to the genera. Tho classification 
“is based mainly upon characters furnished hy tho articulating 
surfaces of the valves.” In this connexion Mr. Pilsbry writes:— 
“ Tho hard structure in tin's group is comparable to tho vertebrate 
skeleton in the groat variety of stresses to which it is subject. 
Kach valve is not only acted upon by external forces and its body* 
muscles, but by the valves before and behind it and by the girdle. 
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Bard parts of great complexity have thus arisen, offering to him 
■who can decipher their story duos as valuable for the construction 
of genealogical lines as have boon found in the limb-bones of 
mammals or the hinge-teeth of bivalve mollusks.” Attention has 
also been paid to the development of the gills, foot, and girdle, 
** and for the first timo systematic use has been made of the sense- 
organs of the shell (tegumentinn), and flu- system of sculpture of 
the latter/’ It is curious that the raduhi, which, as a rule, furnishes 
such import ant ordinal eliuractors among the Gastropoda, presents 
but ver\ slight variat ions in the Chitons, and it* of no assistance in 
the classification of the group. 

Tho rest of the volume eousists of detailed descriptions of the 
families, genera, and species, which are illustrated by sixty-eight 
carefully executed plates, giving figures, of which nearly three 
hundred are original, of tho exterior of tho shells, the disarticulated 
valves, showing the insertion-plates, slits, and sculpture. 

One of tho most radical changes in the classification proposed by 
Pilahry is the abandonment of the groups of regular and irregular 
Chitons. He arranges them into threo principal divisions, namely 
Eoplaeophora, Mesoplacophora, and Toleoplacophora. In the first 
(h* valvts lack insertion-plates, or, if present, they are unslit. In tho 
second all valves possess nwrtion-plate*, but are without eyes; calves 
i,, /.-W*., or i.—viii, hare slits % teeth smooth or hat sliyktly roughened 
hriweni the slits , never closely, finely pectinated. In the third all 
valves , or valvts L- vii. t possess insertion-plates cut into tu th by slits ; 
the teeth are sharply sculptured or M juctinatcd” outside by fine 
vertical yroovis. 

These throo “ supcrfumilies ” are again subdivided into families, 
subfamilies, genera, and subgenera. 

The study of the Chitons is an exceptionally complex one, and 
therefore, considering tho rapidity with which the work has boon 
produced and the newness of the subject to tho author, Air. 1'ilsbry 
is to be congratulated upon the result of his labours in the mono¬ 
graph before us. In conclusion, it is satisfactory to obseive that 
this work ha-s done good service in putting a definite spocitic value 
upon the large number of manuscript names proposed by Carpenter 
which have in tho course of tho last twenty years found thoir way 
into many collections throughout the world. 

Life and Hock . By It. Lydekkbr, B.A., F. G.S., E.Z.S., Ac. 

8vo. London, 18114. 

This popular exposition of facts and theories relative to some warm¬ 
blooded and some cold-bloodod back-boned animals, and some few 
shells, insects, sea-urchins, and others, consists of various essays 
that have been already before the pul die in periodicals, and are now 
arranged in twenty-one chapters, with sixty-three illustrations. 
Elephants, moles, porcupines, whales, deer, sheep, lemurs, arma¬ 
dillos, crocodiles, some fishes, and other representative animals are 

Ann. <& Mag . N. Hist. Ser. 6. VoL xiiu 30 
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reviewed. Teeth, skin-prickles, whalebone, parts of skeletons, and 
their structure are described in their places. The more theoretic 
subjects of “parallelism in development/' the 44 distribution ” of 
some groups of animals, the 44 oldest members " of some orders, the 
“extinction of animals,” and 44 protective resemblances" are duly 
considered. 

The account of Chalk and its associated strata, both in geographical 
and geological aspects, is interesting and correct ; and so is the 
description of Flint, its nature and origin, in the succeeding chapter. 
These two essays—on a “lump of chalk" and a 44 flint-flake,”-- 
together with the preceding Chapter XIX., on “ Nummulitea and 
Mountains,” and Chapters XV. and XVI., mainly constitute the 
geological portion of the book, and, with tho purely zoological 
chapters, make a very useful little volume of popular natural history 
for those whose tastes and studies lend them to the consideration of 
evolution, development, and mutual relationships of various members 
of tho Animal Kingdom. 

It is good and right of accomplished savants to popularize their 
best-known sciences, and this book is a favourable sample of such 
a work ; but its title is too curt and crude, however desirable it; may 
be to render in an elliptical form tho idea of elucidating and illus¬ 
trating the facts and theories of biology, so far as some of the living 
animals aro concerned, arid their relationship to those whose relics 
are found fossilized in the rocks. A similar, but worse, example ot 
condensing English words is shown by the cramped, ambiguous, 
and, indeed, self-contradictory phrase “living fossils" for Chapter XV. 
at page Jf>.‘b 

The figures are mostly good, though not new; hut it is time that 
the Russian Mammoth should be divested of its deceptive hoofs and 
skin of the head ; and certainly the hocks in the Indian Elephant, at 
page 8, bespeak the inaccuracy of tho European artist. 


MLSCELLAXEOUS. 

Soft on Archineura hasilactea, Kirby. By \V. F. Kjkijv, F.L.8. &c. 

1 nBsnunrn this species in the 4 Annals' for January last (p. St), 
and Dr. Karsch now suggests (‘ Entomologische Nuchrichton,’ xx. 
p. 84) that- it is tho same as his Echo incunmta (* Berliner ent. 
Zeitsohrift,’ xxxvi. p. 4f>o, 1S91), arid asks why 1 did not compare 
my new genus with the Indian genus Echo instead of with the 
African genus Kapha. It is true that the milky-white patch at 
the base of the wings of my typo may assume a rose-red colour with 
age, and that the nervures, which aro reddish in mine, might 
darken with age. But ray species cannot possibly belong to Echo; 
and if Karsch s resembles it in any way 3 should be greatly sur¬ 
prised at his placing it in Echo at all, had he not admitted that 
he is wholly unacquainted with that genus, for the differences 
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in ueuration arc ho considerable that 1 should hardly have thought 
it worth while to compare my specimen with the description 
of an insect described us an Echo when seeking to identity it. 
Echo has a very short broad oval pierostigma. and Arch inear a a vor\ 
long narrow one (much longer than m Sapho loayistiynai, Do Holys). 
and the douse 1 reticulation below the lower basal cell is quite 
different in Anhinenra from either El ho or Sap ho. [ need not 
describe it, for it is shown in my figure and carefully described too: 
but the nervine bounding the lower basal area of the wing in Sapho 
slopes more obliquely towards the base than o^vtl in Arr/uneura , 
while in Echo it is much shorter, straighter, and less conspicuous. 
It was the general character of the ueuration which led me to com¬ 
pare Archnaara with Sapho rather than with El ho. Kuiseh makes 
no mention of the remarkable neuration of the insect in his descrip¬ 
tion, merely noting ordinary details ; rior does lie allude to the anal 
appendages. Consequently he gives few data bos owl the long 
pterostignm which would buggest the identity of the two insects. 


Researches on the Structure* Organization, and (Classification of the 
Fossil Reptiha .—Part IX. Section On the rtpntai Manunah 
from the Karroo Formation of ('ape Colony. H\ H. (1. SnEi.m, 

F.K.H. 

The author re-examines the remains of Thermit emu and con¬ 
tests the interpretation of the carpus given by Professor Hiirdolobcn, 
producing specimens of South-African Ueptilcs in which then* is a 
single bono beneath the ladius, as in Theriodesmvs, This charaetei 
is shown in a small skeleton, at present undeseribed, which the 
author obtained from Klipfuntein, Fraserborg, which he regards as 
relorable to a new genus. Other evidence is produced supporting 
the interpretation of three lioncs in the proximal row in the carpus 
in a specimen from Lady Frere. The author then compares tin 
fore limb of The ran lamias with that of J’areiasaurvs, which was 
obtained subsequently, and arrives at the conclusion that the types 
of limb are too closely related to be referred to different orders of 
animals, and therefore that T her tod comas must be transfers ed from 
tho Mammalia to the Tberosnchia. 

The skull described as Trityhdon lonqavus is examined, and its 
close resemblance to the skulk of new Vheriodonts is pointed out. 
The author believes t tint it shows evidence of possessing both pre¬ 
frontal and post-frontal bones, which weio situate as in Thoriodontn, 
and circumscribed tho orbits in the same way; so that, although 
the post-frontal bones appear to have mot in tho median line to 
form a crest, at the back of tho frontal, there is no other character 
in the skull by which it can bo distinguished from tho skull of « 
Theriodont, it therefore appears to be reptilian, and thus wmuld 
make known divided roots to the molar teeth in lieptilia, and u 
more complicated typo of crown than in any Theriodont yet 
known .—From the Proceedings of the Royal Society . (Communicated 
by the Author.) 
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Researches an the Structure* Organization, and Classification of the 

Fossil Re pi ilia ,—Part IX. Section 3. On Diademodon. By 

II. U. Hhblut, F.R.8. 

The author describes fragments of jaws and teeth from Upper 
Kturoo strata at Wonderboom and Aliwal North, collected by U. I). 
Kunnemeyer and Alfred Brown. They may possibly belong to 
more than one genus ; but, in absence of sufficient knowledge of the 
skull to establish differences, the four species are referred to a new 
genua, Diademodon . Its hinder molar teeth have undivided roots, 
and low crowns, which are subquadmte or transversely ovate, sur¬ 
rounded by a diadem of low cusps, whioh are chiefly developed on 
tho external and internal borders, with cronuJations or minuto cusps 
on the anterior and posterior margins of those teeth. There is a low 
central cusp in the middle of the crown from which slight ridges 
extend, chiefly in tho transverso direction ; but in the type species 
these ridges tako the form of a cross. The species are distinguished 
by the form of the crown and tho details of the cusps. The upper 
and lower teeth are opposed so as to be evenly worn, but the man¬ 
dibular teeth arc narrower. 

These teeth arc highly specialized, but distinct in plan from 
Tritylodon , and from all known Reptiles. They closely approximate 
to some of tho higher Mammalia. The author refers Diademodon 
to a division of the Theriodontia in which the teeth boeomo worn 
with use, which is named Gomphodontia .—From the Proceedings 
of the Royal Society , (Communicated by the Author.) 


Preliminary Diagnosis of a new Gazelle from Algeria ♦ 

By Olufikli) Thomas, 

The type specimen of the following species has been brought from 
Algeria by Sir Edmund Loder, and generously pioscnted by him 
to the National Museum. 

Gazella Loderi , sp, n. 

Si/o small; general colour very pale sandy, the various gazello- 
markings all nearly obsolete. Ears long, whitish. Hoofs narrow 
and very much elongated. Horns long, very slender, lyrate, widoly 
divergent above. 

Hind foot, without hoofs, (e.) 280 millim.; length of fore hoof 
(14, of hind one 56; basal length of skull 173 ; horns round curves 
330, circumference at base 95. 

flab . Sand-dunes of Le Houf, about 100 miles south of Biskra. 
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LI I .—On the Land-Shells of the Natuna Islands. 

By Edgar A.' Smith. 

[Plate XVI.] 

The British Museum has recently received a most interesting 
series of land-shells collected by Mr. A. Everett at the 
Natuna Islands, situated to the north-west of Borneo. Not 
a single specimen from these islands has hitherto been 
obtained for the National Collection, and only one indigenous 
species, Ewrettia cinnamomeay lias previously been recorded. 
The present collection consists of thirty-one species, eighteen 
of which apparently are undescribed, and the remainder are 
known inhabitants either of Borneo or the Malay Peninsula. 

The Natuna fauna, so far as it can be estimated from the 
material at hand, appears to exhibit an equally close relation¬ 
ship with that of either of these localities. Four species are 
common to the Malay Peninsula and the Natunas, seven occur 
in the latter and Borneo, and two arc met with in all three 
localities* The species occurring at Sirhasscn do not, as it 
might be expected they would, from its proximity to Borneo, 
exhibit more of a Bornean than a Malayan facies, for of the 
sixteen species known from Sirhassen five are met with in 
Borneo and five in the Malay Peninsula. With regard to 
the species from Bunguran or Great Natuna, six of the 
twenty-six forms which occur on that island are also Malayan 
and seven are Bornean. 
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1. Microcystis bunguranensis . (PL XVI. fig. 1.) 

Testa minuta, obtuse couoidea, angust-issim© perforata, polita, satu- 
rate olivaceo-fusca, tenuis, pollucida; spira b re viter obtuse conica; 
anfractus 5£, lente crescentes, leviter striatuli, ultimus ad peri- 
pheriam rotundatus, baud descend on s; apertura parva, iunata; 
peristoma lenue, simplex, margino columollari anguste refloxo. 
Diam. 2*5 millim., alt. 2 ; apertura 1 lata. 

/lab . Bunguran. 

A highly polished species of a dark olive-brown colour. 

2. Everettia cinnamomea , Eydoux. 

Heliv cinnamomea (Valenciennes, MB.), Eydoux, Mag. de Zool. 1888, 

S I. cxvi. figs. 1-1 b ; Pfeiffer, Mon. Hal. i. p. 54, iv. p. 42; Tnron, 
Ian. Ooncn. ear. 2, vol. ii. p. 80, pi, xxix, figs, 40 48 (copied from 
Eydoux), as Kanina. 

Ilah Natuna Islands {Eydoux and Strubell in litt) ; 
Penang (Pfr.) ; Bunguran and Sirhassen ( Everett ). 

The shell figured by Reeve (Conch. Icon. vol. vii. fig. 442) 
does not belong to this species, being perfectly distinct in 
form. The figure given by Eydoux is very good as regards 
form, but the colour in the copy of the work at hand is rather 
too red. 

The examples from Sirhassen are not so large as those 
from Bunguran, and they have half a whorl loss; but 
whether they are full-grown or not I am unable to say. 
They also differ in having the under surface of a more or less 
greenish tint. 

3. Nanina (Hemiplecta) IIumphrey$iana } Lea. 

Hah Bunguran and Sirhassen (Everett) ; Natuna Islands 
(Strubell in UtL ); Malacca (auct). 

There are two varieties of this species occurring at Sir¬ 
hassen, one fairly well represented by the figure in the Conch. 
Cab. ed. 2, pi. xxxi. figs. 3, 5, of Ihlix. This form also 
occurs at Bunguran. The dark zone beneath the pale peri¬ 
phery is, however, generally more defined, and the upper 
surface is sometimes darker than the specimen figured. The 
second variety is entirely white, but covered with a light 
olive-yellow epidermis. It may be named var. pallida . 

4. Dyakia hugonh } Pfeiffer. 

Dyahia Kugmie, Pfeiffer, Godwin-Austen, P. Z. &. 1891, p. 29, pi. v. 
figs. 5-6 A 

Hah. Bunguran {Everett) ; N. Borneo and Labuan {auct.). 
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Only two small examples, 24 millim. iu diameter, were 
collected by Mr. Everett, and both are dextml. 

5. Tvochonanina affinis. (PI. XVI. fig*. 2, 2 a.) 

Testa imperforata, oonica, acute carinata, tenuis, fusoo-cornea, sub* 
pellucida, supra vix nitida, infra polita; spira levitor conoava, 
conioa, ad apicem rotundata; an fr act us 7, Icnte orescontes, primi 
tres vcl quatuor iaovigati, convexiusculi, croteri minus convexi, 
oblique arcuatim striati, lirisque spiralibus paueis tenuibus supra 
sutnram fuscescentem ornati, ultimus iuferne convexiusculus, infra 
carinam exeavatus, concentrico obsolete substriatus, haud descen¬ 
ded; apertura obliqua, angulatim lunata; peristoma tonuiasi- 
mum, margin© oolumollari ad insertionom inerussato, albo. 

Diam. maj. 16 millim., min, 15, alt. 9; apertura 8 lata, 2*5 alta* 

Hab. Bunguran and Sirhassen. 

This species is closely allied to T. conicoides from Borneo. 
It differs, however, in the whorls increasing more slowly, so 
that the last is but very little broader than the penultimate, 
whereas in T. conicoides there is considerable difference. 
The body-whorl in the present species is more convex beneath, 
the aperture is of a sliglitly different form, and the few spiral 
line arc coarser than in the Bornean shell, 

6. Trochonanina bunguranensis. (PL XVL fig. 3.) 

Testa depresse conica, acute cariaata, imperforata, supra sordid© 
fusco-cornea, inforne pallidior, nitida; spira brovitor convex© 
©onoidea; anfractus 6, leriter convexi, supra suturam paulo 
concavi, lento crescenfces, lirulis spiralibus pluribus, lineis incro- 
monti obliquis decussatis, sculpti, ultimus utrinquo carinam 
aoutam impressus, infra convoxiusculus, baud spiraliter lirulatus, 
autico haud desoondens; apertura angusta, obliqua; peristoma 
tenue, aoutum, margin© infer© in medio ©xcurvato et versus 
carinam late sinuate, oolumollari ad insertionom incrassato et 
reflexo. 

Diam. maj. 16 millim., min. 14'5 t alt. 8. 

Hub, Bunguran. 

7. Trochomorpha natunensis. (PL XVI. figs, 4-4 ft.) 

Testa aperte umbilicata, orbicularis, acute carinata, tenuis, trane- 
lucida, cornea, fusoescens; spira brevis, ©onoidea, ad apioem 
obtnsa; anfractus 6, convexiusouli, supra suturam concave de¬ 
press!, lonte accrescentes, superne et infra lineis increment! 
tenuisaimis striisque spiralibus tenuibus plus minus obsoletis 
sculpti, ultimus supra et infra carinam acutam toque convexius- 
cuius, haud deseendens; apertura parva; peristoma tenue, 

31* 
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simplex, margimbus diatantibus, superior© oblique reciiusculo, 
ventrali arcuato. 

Diara, maj. 11*5 millim., min. 10-75, alt. 5; aperture 4-5 lata, 
2*5 nlta. 

Hah, Bunguran and Sirhassen. 

8. Sitala carinifera , Stolicxka. 

Sitala canntfera, fltol. J. A«. Hoc Ikng 1873, \ol. xlii p. 1(5, pi. i. 

%, 8, Trvon, Man Conch ser 2, vol. li. p 54, pi xw. tig 1*5. 
Trochomorj)ha kmana 1 Aldrich, Journ. Cincinnati Hoc. N. II. vol. xii. 
p. 24, pi. lii. tigs. 3~3 b. 

Sitala kimmt, Godwin-Auaten, T Z. H. 1801, p. 40, pi h fig. 8. 

Ilab. Bunguran {Everett); Penang ( Stoliczba) ; Bukil 
Pondong (Afollendorff*) : Gomanton, N. Borneo (Everett), 

I cannot discern any differences sufficient to separate the 
Penang and the Bornean shells. A single young example 
from Bunguran has much the appearance of S. tricarinata f 
from the ifilghiri Hills, India. 

9. Sitala baritensis , Smith. 

Sitala baritensi*, Smith, Journ. Linn. Soc. 1803, vol, xxiv. p. 343, 
pi. xxv. fig. 3. 

Hal . Bunguran (Everett) ; N. Borneo (Everett). 

Three young specimens from Bunguran are indistinguish¬ 
able from Bornean examples. 8. perakenaia , Godwin- 
Austen, is very closely allied and 8* angulata } Issel, is also 
very similar. 

10. Sitala airhaaaenensis. (PI. XVI, fig. 5.) 

Testa breviter conica, carinata, angustissime perforata, tenuis, sub- 
pellueida, striis spiralibus tenuibus sculpta; anfraotus 6£, parum 
couvexi, sublente aoereecentes, supra suturam curmo-marginati, 
ultimus ad peripheriam acute carinatus, hand descendena, infra 
medium convoxiusculus; apertura imgulato luuata; peristoma 
tenue, margin© oolumellari superno reflexo, albo, perpendiculari. 
I)iam. 4 millim., alt. 3*75. 

Hah Sirhassen. 

The spiral striae are excessively fine, and, being crossed by 
equally fine lines of growth, the surface has a minutely can¬ 
cellated aspect. 

♦ P. Z. S. 1801, p. 883. 
t God win-Austen, Moll. India, pi. x. fig, 10. 
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11. ratula persculpta . (PI. XVI. figs. 6~65.) 

Testa orbicularin, late umbilicata, minuta, tenuis, sordid© albida, 
striiH conoontricis <»t spiralibus microscopic© caneellata; anfractus 
3J, lento creecentes, convexi, Rutura profunda scjuncti, ultimas ad 
peripheriam rotundatufl, haud descendons; apertura parva, oblique 
lunata; peristoma tenue, simplex, marline eolumellari vix 
refiexo ; spira deprossa, supra anfr. ultiraum vix elata. 

I)iam. 1*5 millim., alt. *75. 

Hab . Bunguran. 

Under the microscope the minute cancellation of the surface 
is extremely pretty. 


12. Amphidromus perversm } Linn. 

]Iab. Bunguran and Sirhassen. 

Several forms of this variable shell occur in the Natuna 
collection. They may be thus described 

1. Entirely white, generally with one or more oblique 

brown stripes or varices. 

2. White below the suture in the last two whorls, closely 

striped beneath with rich brown, often pinkish towards 
the apex. 

3. Yellow, but with a broad white zone below the suture, 

with or without one or two oblique brown varices 
(as IcucQvcanthw , M artens). 

The above varieties from Bunguran are not always sharply 
defined, but intermediates occur between one or other of thorn. 
For instance, some examples have so much brown about them 
that they cannot be included in var. 1, yet they are not suffi¬ 
ciently coloured to come into var. 2. Sometimes specimens 
of var. 2 have a somewhat yellowish tint like var. 8, and the 
latter occasionally has more or less of brown striping upon 
the lower part of the penultimate and last whorls, as in var. 2. 
The latter variety is very like the form melanomma, Pfr. 
None of the Natuna examples appear to have the apex so 
dark as that species and none exhibit a yellowish peripherial 
zone} but not unfrequently there is a more or less defined 
submedian broad band as in the var. inversus , Muller. 

4. Obliquely striped with dark brown upon a paler ground, 

darker below the sharply defined periphery (*» inversus, 
Miiller). 

All the above varieties from the Natuuas are represented 
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by ainistral and dextral specimens. The first three occur at 
Bunguran, the fouvth at Sirhassen. 

13. Opeas subula (Pfeiffer). 

Opm s subula, Pfeiffer, Mon. Hel. toI. Si. p. 168 (fiutimus). 

Hai . Bunguran and Sirhassen (Everett ); Sarawak (Hose, 
in Brit Mus * and Mus, Cuming) ; Cuba (Pfr.), 

I cannot discover any differences in the specimens from the 
Natuna Islands and Borneo which are sufficient to separate 
them from West-Jndian examples. Pfeiffer himself also 
failed to distinguish them, for a specimen from Sarawak in 
the Cumingian collection is labelled in his own handwriting 
“B . subula, Pfr.” Mr. C. Hose has recently presented a 
large series of specimens, also from Sarawak, an examination 
of which supports this decision. It also seems to me ques¬ 
tionable whether either O.junceus (Gould), from the Society 
and Sandwich Islands, or 0, oparanm (Pfeiffer), from Opara, 
possess any real differences which can dissociate them from 
this species. 


14. Pupa Morehti , Brown. 

Pupa Morekti, Brown, Joum. de Conch. 1870, p 803; Issel, Ann* 
Mus. stor. nat. Genova, 1874, vol. vi. p. 415 {Vertigo), 

Hah • Bunguran (Everett ); Labuan (Brown). 

I am not quite certain of the identification of the Natuna 
specimens with this species, as they do not agree in every 
respect with the diagnosis. They have only five instead of 
six whorls, and the peristome is brownish, not white. 

15. Tcmatellina natunensis , (PI. XVT. fig. 7.) 

Testa parva, ovata, superne subconoidea, tennis, subpellucada, pallide 
fuscesoens, imperforata, lineis ineremenii tenuibua striata; an- 
fractus 4, convexi, apex magnus, rotundatus; aperture perpen¬ 
diculars, inverse auriformis, longit. totins j paulo minor; perist. 
tenue, margine columellari leviter contorto, band inorassato vel 
reflexo; lamina parietalis tennissima, intrans, 

Longit. 2*5 millim., diam. 1*5; aj>ertura 1*3 longa, *75 lata. 

Uab . Bunguran. 

This genus occurs in the Philippine Islands, but has not 
yet been discovered in Borneo. 

16. Cydophoms aquilus, Sowerby. 

Cyclophoms aquilm, Sowerby, Reeve, Conch. Icon. figs. 45 e, b. 

Hah, Bunguran and Sirhassen. 
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The specimens from the above localities of adult age agree 
precisely with the Malaccan form of this species. In very 
old examples, however, which have the outer surface more or 
less worn the aperture becomes of a bright orange-red and 
the lip is also tinted. 

17. Leptopoma natunense , (PI. XVI. fig. 8.) 

Testa turbinuta, anguste urabilicata, tenuis, peliucida, cornea, pone 
labrum pallide rufurn vel album, striga nigra obliqua omata; 
spira conica; anfractus 5, oonvexiusculi, liris vel carinis tenuibus 
(in anfract. ponnlt. 4, ultimo 7) instructi, ulfcimus carina quinta 
ad periphoriam subangulatus, antdce vix descendens; apertura 
magna, longit. totius £ paulo superans; peristoma duplex, margine 
intemo leviter incrassato, externo tenui, plane dilatato ad 
umbilicum reflexo, extromitatibus callo tenuissimo junctis. 

Diam. maj. 13*5 millim., min. 10, alt. 13*5; apertura intus 0*5 
longa et lata. 

Hah* Bunguran and Sirhasscn. 

The specimens from Bunguran have the peristome of a 
pale red tint, whilst in those from Sirhasscn it is white. 

This species bears a very close resemblance to L . Mathildie , 
Dohrn, from Mindanao, and is merely a slight modification of 
that form. It differs in having a slightly narrower umbilicus, 
an additional spiral lira on the penultimate whorl, no fine 
spiral striae or merely the faintest indication of them, and the 
peristome is more distinctly double, the outer margin being 
more flatly expanded. 

18. Lagochilus bunguranensis . (PI. XVI. fig. 9.) 

Testa late umbilicata, depresse turbinuta, saturate fusca, liris spiral- 
ibus tenuibus undique cincta, lineis increment! obliquis sub- 
oancellata, epidormide rugosa, setose, amicta; anfractus 0, celeritor 
crescentes, peroonvexi, sutura profunda scjuncti, apicalos duo 
leeves, ultimus antice leviter doscondeus; apertura ciroularis, 
intus sordide cusrulea, mediooriter magna; peristoma duplex, 
margine externo breviter expaneo, acute, intemo paulo incrassato, 
caerulescente, superne leviter inciso. 

Diam. maj. 17 millim., min. 13*5, alt. 12; apertura 6 longa et lata. 

Hah* Bunguran. 

This species is well characterized by its deep brown colour, 
the fine spiral liras, the strong oblique lines of growth, and 
the rough epidermis pvoduced into very short hairs upon the 
ridges. The thin horny yellowish epidermis consists of nine 
or ten narrow volutions. 



460 


Mr. B, A. Smith on the 


19. Lagochiha sirhassenenais, (PI. XVI. fig. 10/ 

Testa turbinata, anguste perforata, sordide saturate fusca, liris 
bpiralibu* tenuibus instructa, epidermideque oblique striata; 
anfractuH 5, convexi, sutuia profunda sejuncti, apicoles duo Jeeves, 
fuseo-cornei, nltimns ad periphoriam rutuudalus, infra medium 
lins pauois tnagis diwtantibuB quam super!on bus ; apertura longit. 
totius £ adaequans, intus cteruloNcons ; peristoma anguste expan- 
sum, intufl loviter incrassatuni, marginibus oallo tenui junotis, ad 
insortionem minute incisum. 

Diam. maj. 10 millim., min. 8, alt. 9*5 ; apertura 4*5 lata. 

Jlah. Sirhassen. 

This species resembles L . lunguranenais in colour and the 
spiral striae, but differs in its more conical form, narrower 
umbilicus, and thinner epidermis. The operculum is very 
thin, yellowish, and consists of about ten volutions. 

20. Lagochilus natunenaia . (PI. XVI. fig. 11.) 

Testa turbinata, perforata, temriuacula, luteseenB, rufo strigata ot 
variegata, ad apieom saturate fuses, epidermido plus minus 
lameiloHa, setosa et villosa induta ; spira data, oouiea; anfraetus 
(3, mediooriter convexl, oblique touuiter striati, limpaucis tenuibus 
(periphoriali ceteris majori) instrueti, ultimus in medio lirula 
carinatus, antioe ieviter descondens; apertura mediums, circularis, 
longit, totius i vix o*quaus; peristoma intus inerasfeatum, ca*ru- 
lescens, extra tenuo, expansum, marginibus eallo tenui junctis; 
siuus minutus. 

Piaui. tnaj. J 1*5 millim,, rain. 10, alt. 12 ; apertura intus 5 longa 
et lata. 

Far. Testa, sub cpidermide, pallide vel saturate cornea, concolor. 
Hab . Bungumn and Sirhasaen. 

The epidermis of this pretty species has a somewhat silky 
appearance and is very finely lamellated in the direction of 
the oblique lines of growth and very shortly setose upon the 
spiral lire?; these usually number two or three on the upper 
whorls and five or six on the last, the one at the periphery 
being a trifle more conspicuous than the rest. When present 
the red markings radiate from the suture and extend some¬ 
what zigzag over the body-wkorl. 

21. Lagochiha ewiguua . (PL XVI. figs. 12-12 h.) 

Testa parva, oonica, in medio acute carinata, late umbilicata, 
lutescens, etrigis rufis r ad i anti bus picta, epidermide tenui ad 
carinam et suturam flmbriata, induta; spira acute conica; art- 
tract us Biiperiores rotunda ti, laovea, tree reliqui eonvexiusculi. 
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iuforno prop® suturam cannin duabus tenuitms spiralibus cincti, 
lineis increment i elovatis subdistantibus oblique arouatis instruct!, 
ultirauB in medio bicarinatua, angulatus, inferno couvexiusculus 
rufo radiatim piotus, leviter dcsceudens; aperfcura circularis, 
Huperne minute sinuatti; peristoma intus paulo incrassatum, extra 
scutum, tonue, undiquo sublatc expansum, marginibus callo tenui 
junetift. 

Diam. nmj. 7 millim., min. 5*5, alt. 5*5 ; apertura intus 2*6 lata. 
Hah. Sirbassen. 

This species is remarkable for its small size, tlie two almost 
contiguous spiral keels or liras at the periphery, which also 
pass up the spire just above the suture, but especially for the 
peculiar epidermis, which is produced into a sort of fringe 
upon the carinae. 

22. Cyathopoma tricarinatum. (PI. XV7. fig. 13.) 

Testa minuta, aperte et profundo umbilicata, turbinata, tenuis, 
cornea, kevis; anfractus quinque, apicalcs duo snbglohosi, kg~ 
quontoM duo convoxiusculi iu medio carinati, ullimus carinis tribus 
tenuibufl prominentihua (duabus circa medium, tertia umbilitum 
circumdante) instructus, baud descon dens; apertura suboireu laris; 
poristoma intus incrassatum, marginibua callo tenui junctis, 
extorno paulo expanse, ad ex trem Hates carinarum produeto, colu- 
mellari tenuiore. 

Diam. maj. 2*25 millim., min. 2, alt. 2*25 ; apertura 1 alta et lata. 
Operculum nigroHcens, in medio excavatum, pallidum. 

Hah. Bunguran. 

The uppermost keel of the body-whorl is that which encircles 
the middle of the upper volutions, and the central one passes 
up the spire in tnc suture. The genus occurs in India, 
Ceylon, Borneo, and the Philippines, 

23. Cyclotus natunensis. (PI. XYI. figs. 14-14J.) 

Test a mediocritor late umbilicata, depress© turbinata, saturate 
castanea, strigis flans a sutura radiantibus et zona macularum 
irregulariter sagitUformium ad peripheric m ornata, cpidormidc 
soabrosa, pilosn induta; anfractus 5, eeleriter aocrescoutos, per- 
convexi, striis incrementi obliquis aliisquc spiralibus soulpti, 
sutura profunda discroti, ultimus antice leviter descendons; 
apertura mediocritor magna; peristoma intus incrassatum, sub- 
cirrulcum, continuum, margin© doxtro plane expanso, tenue, 
superne ad suturam haud profundo sinuate. 

Diam. maj. 19 millim., min. 15, alt. 13; apertura) diam. 7*5. 

Hah . Bunguran. 

In this species the whorls arc smooth and rounded, but 
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they ere clothed with a roughiah epidermis, which is produced 
into short hairs arranged in spiral series and also in oblique 
rows upon the lines of growth. When the epidermis is 
removed only faint indications of spiral strire are observable. 
The shetly operculum (figs, 14 a, b) is white externally, with 
a corneous nucleus, where it is slightly concave, and consists 
of seven or eight obliquely striated volutions. It is thick and 
deeply concave between the outer shelly margin and the inner 
corneous layer, which is of a bright red tint. 


24. Cyclotm minor. (PI. XVI. figs. 15, 15 a.) 

Testa orbicularis, aporto umbilicata, sub epidermido crassiuacula, 
striata, lutescens; spira psulo elata, ad apicem obtusiuscula; 
anfroctiw 4£, oonvexi, sutura profundissima discreti, superiores 
din tan ter costulati, emteri tenniter striati, ultimus vix descendens; 
aperture intus pallide cterulesceua ; peristoma intus levitor inoros- 
satum, marginc ertorno paulo dilutato, dein aperturam versus 
anguste reflexo, supemo in alam parvam suturalem produoto, 
Biam. maj. 15 miilim., min. 11, alt. 7; apertura 4*5 lata. 

Uab. Bunguran. 

Allied to V. Boxalli of Godwin-Austen, but much smaller, 
with the apex of the spire white instead of chestnut and the 
peristome externally peculiarly granulate-striate. 


25. Pupina Everetti. (PI. XVI. fig. 16.) 

Testa ovata, superne acuminata, tenuis, polluoida, polita, rafescens; 
anfractas 6, lmves, oonvoxiusouli, infra suturam eoloro saturatiore 
anguste marginati, ultimus oblique descendens, sed ad labrum 
brevitcr ascendeus j apertura subrotunda, suporne producta, 
longit. totius ^ adaquans; labrum incrossatum, leviter expan¬ 
sum, pallide carneum, in medio prominens, arcuatum; dens 
parietalis compressus, magnus, prominens, columellas callo arcuato 
junctus; columella fissure angustissima oblique terminate, latis- 
sime linguists.. 

Longit. 12*8 miilim., diam. 7*3; apertura 5 longa, 3*5 lata. 

Hab. Bunguran. 

This handsome species is a little larger than P. ottonit, 
Dohm, from Mindanao, and of a darker colour; the penultimate 
whorl, viewed from behindj is higher iu proportion to the last, 
and the lingtueform termination of the columella is much 
broader in the present species. The operculum is thin, of a 
bronzy-yellow tint, and consists of about eight whorls. 
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26. Pupina Evansi , Godwin-Austen. 

Pupina Eoantti, Godwin-Austen, Proc. Zool. Soc. 1889, p. 851, pi. xxxix. 
figs. 8, 8 a. 

Hob. Sirhassen ; N. Borneo (Everett). 

The type of this species was a dead shell from a care- 
deposit Mr. Everett has since presented to the Museum a 
living example from Bau # in N. Borneo; this is of a dirty 
pellucid appearance, with a pale peristome. The Sirhassen 
shells are of a brownish colour, becoming reddish towards the 
lip; they agree in other respects. 

27. Diplommatina rubicunda } Martens. 

Diplommatina rubicunda , Martens, Preuss. Exped. Oat-Asien, Zool. 
Bd. ii. p. 164, pi. iv. fig. 16. 

Hal . Sirhassen (Everett) ; N. Borneo (Martens and 
Everett ). 

The specimens from Sirhassen are of a bright red colour, 
excepting the base of the body-whorl, which appears to be 
coated with a thin luteous deposit. The umbilical region is 
covered with a thin, smooth, and sharply defined callus, a 
feature not referred to by von Martens, but which is present 
in Bornean examples also. 

28. Diplommatina adversa (If. & A. Adams), 
vav. tiatunentiis . 

Diplommatina adversa, Pfeiffer, Mon. liel. u*L ni. p. 686 (PariUus ); 
Godwin-Austen, Pror, Zool. Soc, 1889, p. 848, pi. xxxviii. fig. 8. 

Hob . Bunguran and Sirhassen (Everett) ; Singapore 
(Adams ); Sarawak, Busau (Everett). 

The specimens from the Natuna Islands are smaller than 
the typical form of this species. They are mostly of a reddish 
tint, with an orange-ved aperture, which looks a trifle smaller 
than in Bornean examples. The peristome is more rounded 
above, where it is appressed to the whorl, but certain pellucid 
lines seen through the transparency of the shell above the 
aperture are similar in both forms. 

29. Diplommatina Strubelli. (PI. XVI. fig. 17.) 

Testa dextrorse, ovata, supeme acuminata, imperforata, succinea, ad 
apicem rufescens, tennis; anfractus 6, convexi, liris tenuisaimis 
obliquis ornati, suporiores qnatuor regulariter cres centos, penul- 
timus maximue inflates, ultimus paulo angustior, antiee leviter 
asoendens; apertura irregulariter rotundata vel auriformis; 
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columella crassa antice rostrata, in medio denfce valido munita; 
labrum duplex, aurantium, margine interno incrassato, extemo 
ex pan bo, infern e angnlatim product o. 

Longit. 2*5 millim., diam. 1*3; aportura cum labro 1. 

Hah. Bunguran. 

Across the body-whorl above the aperture a translucent 
line is visible, apparently indicating an internal lira* 1 have 
named this species after Horr Htrubell, of Fraukfort, who has 
kindly communicated to me a list of the species of land-shells 
known to him from the Naturuv Islands. 

30. Diphmmatina congener . (Ph XVI. fig. 18.) 

Testa dextrorsa, ovata, suporno products, irnperforata, rufonauccinoa; 
aufractus 7* BUpremi duo subgloboai, lawcm, e©tori convex! costulis 
tenuibus obliqtiis instruct!, in interstitiis spiraliter microscopic© 
striati, ponultimus ultimo latior, ultimue supra aperturam ad 
linoam nigroscentcm peculiariter contractus ; aportura subrotun- 
data, ad basim oolumclhr lev iter oblique canaliculata; columella 
obliqna, in medio dente parvo munita, superne labro callo juncta; 
labrum intus incrassatum, aurantium, externe expansmn, paulo 
infra suturam angulatim productum. 

Longit. 3 millim., diam. 1; apertura *75 longa. 

Hab. Bunguran. 

The constriction above the aperture indicated by an almost 
perpendicular blackish-red line is very peculiar and at once 
distinguishes this species from its allies. 

It is smaller than D. symmetrica, Smith, from North 
Borneo, and is furnished with a tooth on the columella, which 
is wanting in that species. The name symmetrica being 
already in use for a species of this genus from New Guinea,! 
take this opportunity of substituting that of gomantonensxs 
for the Bornean 


81. llelicina Martensi , Isael. 

Helicinu Martemi , Smith, Aon. & Mag, Nat. Hi at. 1894, vol. xiiL 
p, 59. 

Hab. Sirhaasen. 


Var. parva. 

Smaller than the typical form and a trifle more globose* 
Hub. Bunguran. 

The form of this species which occurs at Bunguran is 
considerably smaller than that from Sirhassen and is rather 
more globose. 
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The species is known from the Sulu Archipelago, N. Borneo, 
and Labuan. 


EXPLANATION OF PLATE XVI 

Fit;. 1. Microcystis bungurmumaw. 

Tip. 2,2 a. Trochonamna a finis. 

Fig. 5i,- Ifungurantnsis. 

Fk/8. 4 -4 b. Trorhomorpha natnnmsis. 

Fig. ft. Sitala airhasammsis 

Fip. 6-6 6. Tntula psrsrulpta. 

Fig. 7. TornateUim natunenm. 

Fig* 8, feptopoma naiunrme. 

Fig. 0, Lagochilnx bungw'anemu. 

Fig. 10. — sirhassenensis. 

Fig. II. — natnnmsis. 

Figs 12-126. - e.nguits. 

Ftp. IK ('yathojKmxa triearinatum. 

Fig. 14. Cgclotus natunmm. 

Figs. \4a,b. --. Operculum. 

Fip. 15 15a.- minor . 

Fig. 16. Pupina Emretti. 

Fig. 17. Diplommatma Strubelii. 

Fig. 18.- congener . 


L1II.— On the Tenebricmidae of Japan. 

By G. Lewis, F.L.S. 

[Continued from p. 400.J 
Addia, gen, nov. 

The structure of the body in this genus resembles that of 
Uemicera } especially as regards the structure of the under¬ 
side ; the head is deeply inserted in the thorax, thus shorten¬ 
ing the proaternum before the coxm, and the hind coxae are 
rather wide apart. The genus also resembles Ceropria* but 
in that genus the posterior coxa? are closer together and the 
head is less deeply act in the thorax. The fourth joint of the 
anterior tarsi in Addin (as seen in an Andaman Island species, 
for the males of others are not known) is as wide in the male 
as the third. The antennas are somewhat slender, the third 
joint scarcely so long again as the first and second united, 
4-6 shorter and equal, 7-10 slightly larger, equal, widest 
anteriorly, terminal joint circular and not pressed into the 
tenth* In the Pascoe collection there is a species of this 
genus from the Oriental Region bearing the MS. name I have 
adopted. 
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Addia ecalebrcB , sp. n. 

Ovalis, supra convexa, nitida, obsoure purpureo-ameo-nigr a; elytris 

striatu-punctatia, interstiliis impuixctatb; auteanis podibusquo 

obscure brunneis. 

L. 7 mill. 

. Oval, convex above, black, shining, with a brassy-purple 
tint, the head punctulate, punctures not very dense but irre¬ 
gular, epistoma depressed ; the thorax more clearly but some¬ 
what similarly punctured, margin elovated laterally; the 
scutellum rather small, arched at the sides, obtusely pointed 
behind, smooth; the elytra striate-punctate, rows of points 
rather wide apart, interstices smooth, lateral margins elevated 
like the sides of the thorax until just before the apex; the 
antenn® obscurely brown, legs darker; the prosternum bisul- 
cate between the cox®. The antennas are shorter in every 
joint than in Elixota curva f but otherwise not very dis¬ 
similar. 

Hob . Miyanosluta. One female example in May*. Pro¬ 
bably at a later season more would been found, as this species 
seems to be a tropical or subtropical form. 

Elixota curva, Mars* 

Amarygmw curvu» t Mara. Ann. Fr. 1876, p. 816. 

This genus was founded by Pascoe in 1868, and placed in 
the Cnodalonin®, but Pascoe says nothing of the singular 
position of the head* The head is bent downwards, #< enfonc^e 
dans le prothorax ” as Marseul says, and only a very small 
part of it is visible when the insect is viewed from above, I 
have taken two species of this genus in Ceylon, and another 
at Singapore. 

The present species is smaller and brighter in colour than 
E, cuprea , Paso*, from North China. 

Eab . Nagasaki, Oyayaraa, and Yokohama, At the last 
place, near the race-course, 1 found an old camellia in which 
a large number of specimens were hibernating on the 26th 
March, 1880* 


Phtkora canaUcollis , sp. n. 

Oblonga, pioeo-nigra, nitida; thorace punctate, lateralibus canalicu¬ 
late ; elytris punctato-atriatis, punctis profunda impreaeis; au- 
tennis pedibusque rufo-brutmeia. 

L. 3 j mill. 

Oblong, pitchy black, shining; the head flat between the 
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eyes, clearly and rather densely punctured; the thorax deeply 
canaliculate laterally, feebly rugose within the channel, disk 
very clearly punctured, punctures larger than those of the 
head; the scutellum very small, smooth, and semicircular 
behind ; the elytra punctate-striate, punctures large and deep, 
outer margin evenly dilated from the humeral angle to the 
apex; the antennae and legs reddish brown. 

The deep lateral thoracic canaliculation distinguishes this 
species from P. crenata , Germ., which in other respects it 
resembles. 

Bab ♦ Sapporo and Junsai. Two examples only. 

Enanea, gen. nov. 

Body oblong-oval, moderately convex ; the head transverse, 
eyes very small, equally seen from above and below; antenn® 
robust, 10-jointed, joints compressed, the first short and stout, 
second, third, and fourth smaller, shorter and nearly equal, 
fifth, sixth, and seventh widen gradually, eighth and ninth 
rather wider than the seventh, terminal circular in outline; 
the thorax transverse, Btrongly marginate at sides, nearly 
straight before and behind; the scutellum rather large and 
wide, triangular; the elytra parallel at the sides to the middle, 
apices obtuse ; the anterior cox® close together, intermediate 
and posterior not quite so contiguous; the tarsi very short 
and closely corresponding in both sexes. 

Enanea lestacea , sp. n. 

Oblongo-ovata, rufo-testacea, nitida; capite thoraceque sparse 
pu&ciatis ; elytris striato-puoctatis; antennie pedibusque con* 
coloribus, 

L. 3 mill. 

Oblong-ovate, red-testaceous ; the head sparsely punctate, 
the male with two ear-like elevations, wide at the oase, tips 
pointed, the centre of their bases being 
over the point of the insertion of the an- 
tenn®; the thorax punctured like the head, 
anterior angles somewhat rounded off, 
posteriorly rectangular; the scutellum with 
a few punctures; the elytra irregularly 
striate-punctate, interstices also with a few 
similar points; the legs, anterior tibi® 
gradually widen from their bases and are 
angulate on the outer edge of the tarsal 
ena; the under and upper surfaces are 
punctured alike (fig. 4). 


Fig. 4. 
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It is more than probable that this is a type of a tropical 
genus. 

Hah, Ichiuchi. Four examples on the 1st May, 1881. 

VUmn latimanuB. 

llama lutimamtHy Kollie, Arrhiv fur Nat i. Heft 2, 1880, p. 202, t. II. 
fig. 34. 

This species is relatively longer than Z7. honzica , Mars., 
and measures 7 to 13 mill. The small examples are often 
pale in colour, like those recorded by Marseul tor U. bonzica . 
llab, Miyanoshita, Hakonc, and Ohiuzenji, Common. 

Corticeus colydioides , sp. n. 

Cylindrictis, elongatus, niger, nitidus; antonnis tihiisque concolori- 
bus, tarsia rufis; on pi to thoraooquo pun cl u la tin; elytris stria! o- 
punctnlfttis. 

L. 5-f>J mill* 

Cylindrical, elongate, black, shining; the head clearly and 
somewhat densely punctulate ; the thorax rather less closely 
punctulate, much longer than broad; the elytra striate-punc¬ 
tate, with a few very fine punctures on the interspaces also 
longitudinally arranged ; the pygidium exposed and punctu¬ 
late ; the tibim angulale near the tarsi. 

Resembles in form the European C. casianeus , Schn., but 
the legs are much less robust and the colour black. 

i/ai. Miyanoshita, Ilakone, Kiga, Nikko, and Konose. 
Occurs in decaying beeches. 

Corticeus gentilis , sp. n. 

Cylindricus, elongates, cagtanous, nitidus ; antonnis pedibusque eon- 
coloribus. 

L. 34 mill. 

The species differs from the last in size and colour. The 
head rather densely and distinctly punctulate; tho thorax 
scarcely longer than broad, more sparsely punctulate than 
the head; the scutellum, punctures obsolete; the elytra 
etriate-punctate, with rows of intervening punctures, but the 
sculpture is not so clear and well-marked as in C, colydioides ; 
the pygidium, punctuation very fine and not dense. 

Bab, Yokohama. Under the loosened bark of Zdkoma 
Keaki , Sieb. Two examples. 

Toxicum fricornutum. 

Toximm irieomutum , Waterh, Ent, Month. Mag. 1874, xi, p. 126, 
Toztcum umhrosum, Har. 1880. 

This species differs from the two following in being cylin¬ 
drical. 
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Hob. Oyayama, Yuvama, Usui-toge, aud on the plaiu of 
Fujisan. Common. 

Toxicumfunginum, sp. n. 

Parum elongatum, subcylmdricum ; ihoraco transvcrso, posfcice ot 

antics bisinuato; elytris striafco-punctafcis. 

L. 121-1 Zj mill. 

Densely black, opaque, somewhat elongate; the head irre¬ 
gularly punctate; the thorax also irregularly not closely 
punctate, transverse, bisinuate before and behind, lateral 
margin narrowly elevated; the scutellum impunctate; the 
elytra striate-punctate, interslices flat; the antennas, two 
basal joints and the palpi piceous. The male with two 
upright, somewhat slender horns, rather close together, on the 
eage of the clypeus, and two larger and longer ones on the 
inner ocular edge, little bent and clothed at and near the 
apices with long fulvous or reddish hair. In less developed 
specimens the edge of the clypeus has two tubercles, and the 
horns near the eyes are short aud only clothed ou their apices. 
The female has a well-marked semicircular cariua on tho 
inner edge of the eye. 

Hah . Ichiuchi, N ara, aud near the lake of Ogura. Twenty 
specimens. 


Toxicum tuherculifrom , sp. n. 

Atrum, dpacum, parum elongatum ; thoraoe postice bisinuato; elytris 

puuetato-striatis. 

L. mill. 

Densely black, opaque, somewhat elongate ; the head irre¬ 
gularly punctured, punctures sometimes largest between the 
eyes; the thorax rather broader than long, not very closely 
punctured, anterior angles a little produced, not sinuous be¬ 
hind the head, bisinuous at the base, lateral margin narrowly 
canaliculate j the scutellum obscurely punctured; the elytra, 
strim very faint or shallow near the sutuie and punctate, near 
the apex and outer margins the wing-cases are more clearly 
punctate-striate* The male has a well-marked tubercle in the 
middle of the frontal edge, with the angles before the eyes 
well-raised and a ridge on the interior edge of the eye which 
is most prominent in front. The female has only a similar, 
but rather less elevated, ridge over the eye. 

Hah Oyayama, Tokio (Tanaka), and Nara. Fifteen 
examples. 

Ann . & Mag . N. Hist. Ser. 6. Vol. xiii. 


32 
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Anthracias, Redtetibaeher. 

Anthnxom , Redtonbacher, Fn. Auatr. ed. 2, 1858, p. (517. 

Bates considers the characters given for this genus are in¬ 
sufficient to separate it from Tojricum (Ent. Mo. Mag. x. 
1878, p. 45), but there are four species from Japan which 
differ from the species of Toxicum found there in having a 
3-jointed club to the antenna, eyes completely divided by the 
ocular ridge, and the absence of hair on the cephalic armature. 
It seems to me as convenient to use the two names as to 
divide Toxicum into two sections, as Bates has done, on the 
completeness or incompleteness of the ocular carina. At the 
same time I am aware of at least one spexies from India 
which has a 4-jointed club and a complete ocular ridge, but 
perhaps a third genus ought to be founded for these. Pascoe 
also notices that very similar species of Toxicum have the 
club of the antenna sometimes 3-, sometimes 4-jointed (Journ. 
Ent. ii. p. 454). 

Anthracias duellicus } sp. n. (PL XIII. fig. 8.) 

Elongatus, cyUndrious, rnger, subnitidus ; capite thoraceque dense 
punotatis; elytris irregulariter striato-pnnetatis, utrinque paral¬ 
lels. 

I. 12-15 mill. 

Elongate, rather cylindrical, block, little shining; the head 
somewhat coarsely and densely punctured ; the thorax bisinu- 
ousat base, marginal edge narrow and a little produced at the 
anterior angle; the scutellum punctured ana nearly semi¬ 
circular behind ; the elytra, the strife consist of double rows 
of irregular punctures, interstices feebly convex, parallel 
at the sides; the antennm and legs piceous. Male: the 
outside edge of the clypeus on each side is produced and 
raised somewhat triangularly, with the apices obtUBe, over the 
eyes are two long rather slender horns, punctate, bent a little 
outwards if viewed longitudinally, view ed sideways crescent- 
shaped on the anterior edge : in undeveloped males the horns 
are short and stouter. In the female the ridge over the eyes 
is tubercular. 

Jlab . Yuyama, Kadzusa, Niigata, and Junsai. 

Anthracias punctatulus } sp. n. 

Elongatus, subcylindricns, ater, opacus; capite thoraceque dense 
punctafcis; elytris striato-punctatis, mterstatiis couspicue punotu- 
lalis. 

L. 9^-10 mill. 

Elongate, rather cylindrical, densely black, opaque when 
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not abraded; the head densely punctured and the thorax 
«1fo, the latter bioader than long, lateral edge finely raided, 
anterior angle impressed behind the eyes, bismuate at the base ; 
the scut all um punctulate; the elytra striate-punctate, with tlio 
interstices conspicuously punctulate; the antennas and legs 
black. Male: clypeus neatly straight in fiout, edgcB near 
the antenna? a little widened out and raised, with two 
horns over the eyes, erect, rather short, and more widely 
apart than those of A . duelficus . In the female the carina 
over the eyes is shoit and not much elevated. 

Especially known from the others in this series by the flat 
and somewhat densely punctulate inteistiees of the elytra. 
When specimens of Arithracias and Toxicum become abraded 
theic is a tendency for their opacity to disappear. 

llab . Oyayama, Oguma, and Qoka in Kumakuni. Three 
specimens. 

Anthraciaa fag /, sp. n. 

Klongatus, Hiibcylindricufl, mger, snbopncu** ; antennis pedibusquo 
rufb-pioeis ; thorace parum deu so pumtato, cljtns punchtto- 
Btriatis. 

L. 8-9 mill. 

Elongate, rather cylindrical, black, somewhat opaque; the 
head rather densely punctured; the thorax, lateral marein 
but little raised, antenor angles not produced, little rounded 
off, hind angles icctangular; the scutellum obscurely punctu¬ 
late; the clvtra punctate-striate, punctures irregularly set, 
interspaces feebly rugose and punctulate; the antennee and 
legs pitchy red. Male: the ocular carina (the ridge that 
crosses the centre of the eye) is continued in front and spread 
out over the base of the antenna, frontal edge widely and 
feebly emaiginate, two shoit horns somewhat wide apart stand 
erect over the eyes. Femalc: inner margin of the eye little 
elevated anteriorly, clypeus anteriorly nearly straight. 

Hah. Nikko. Four examples from au old beech tree, 
Slat Oct., 1880. 

A nthracias boleti } sp. n. 

Elongatus, imbeylindricus, niger, opacus; antennis pedibusque con- 
coloribus; elytris striato-punctatis, interatitiis plauis et impunc- 
tatis. 

L. 8-«i min. 

Elongate, somewhat cylindrical, when not abraded densely 
black and opaque; the head densely punctured j the thorax 
similarly puuctatc, bisinuous behind only, more convex 

32* 
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behind the neck than that of A. fagi, and anterior angles 
more depressed, the lateral margin is in consequence less 
visible above; the scutellum obscurely punetulatc j the elytra 
striate-punctate, interstices flat, with leather-like sculpture, 
impunctate; the antenna* and legs black. Male: clypeus 
with an outline nearly straight, ocular Carina anteriorly spread 
out over the base of the antenna, with two short, obtuse, and 
somewhat tubercular horns over the eyes. The female has 
a small carina over the unterior portion of the edge of the eye. 

This species is similar to A . .fagi, but the convexity and 
depression of the anterior angles of the thorax, the sculpture 
of the elytra, and the colour of the antennae and legs are, 
amongst others, good distinguishing characters. 

Bob* Oyayama and Oguma. Seven examples. 

Setenis insomnia, sp. n. 

Elongatus, niger, subnitidus; thoraoo punctato haud canaliculate; 

elytris atriato-punctatis; tS metasterno haud piloso. 

L. 26-28 mill. 

Elongate, black, rather shining ; the head somewhat densely 
punctured on the neck and anterior portion, more sparingly 
between tho eyes; the thorax rnargmate at sides and base, 
margin interrupted behind the neck, punctured rather more 
finely than the head, with a feeble median longitudiual 
impiession (absent in some examples) ; the elytra striate- 
punctate, interstices with a leather-like sculpture ; the fore 
tibias longer and more bent in the male than in the female; 
the metasternum free of pilosity in both sexes; the antennas, 
third Joint somewhat longer than the fourth. 

This species differs from 8. vofgipes , Mars., in the male 
having a smooth metasternum and simple intermediate and 
hind tibiae; in both sexes the chief differences are the want 
of a thoracic canaliculation and the third joint of the antenna 
is shorter pnd stouter* A species from l&antchuria (& mlio- 
sipes) noticed bv Marseul has the metasternum furnished, like 
& vofqipes, with yellow hair. 

Bat. Buno (one example); Sapporo (abundant)* 

Setenis higonius , sp. n. 

S. tnsomni eimillimus, sad magis elongatus; capite obscure at 
term iter punctato, fronts sutura obsolete; cS metasterno baud 
piloso. 

L. 31 mill. 

This species is extremely similar to 8 • insomnia, but it is 



473 


the Tenebrioaidro of Japan, 

larger, the elytra longer, the thorax wider anteriorly, the head 
and neck lightly and obscurely punctured; the frontal suture 
(well defined in the other species of this series) can only be 
feebly traced in certain lights, and the metasterriura is free of 
pilosity in the male. 

The district in which it was found is the same as that in 
which 8. valgipes is common. 

Hab, Yuyama. One male example. 

Setniis valgipes, Mars. 

A yefobate* mlyipes, Mftrs. Atiu. Ft. 1870, p. 117. 

In the male of thi* species the median area of the meta- 
sternum is densely pilose. Marseul does not mention this, 
but he notices that N. villonipes , Mars., from Maritchuria, is 
similarly clothed. If it should prove that he attached this 
last character to the wrong species (he corrected his proof 
moie than two years after parting with his manuscript), my 
8, insomnia may lie the same as his Mantchunan species. 

JJab, Nagasaki, Konose, and Yuyama. Common in old 
firs (Pinus massomana). 

Satenis striatipennis , sp. n. 

Elongatus, niger, nitidus; thoraoe canaliculate et bifoveolato; 

elytris valde punctate)-striatis. 

L. 20 mill. 

Elongate, black, shining; the head anteriorly rather 
densely punctured, more sparingly between tho eyes; the 
thorax with a narrow and rather shallow median channel and 
two fove® on each side of it before the base, punctate like 
the head between the eyes, lateral margin narrowly raised, 
hind angles rectangular; the elytra strongly punctate-striate, 
interstices very finely punctulate. The sexual differences are 
alight; in the male the anterior tibim are longer and rather 
more incurved; the metasternum is not pilose* 

Agrees somewhat with Nyctobates semisulcata , Fairra. 
llab. Yuyama and Konose. Common in the Kuro-matzu 
(Pinus massomana). 

Setenis nootivigilus , sp. n. 

Elongatus, niger, subnitidus; antenxus pedibusque rufo-piceia; 

capita thoraceque opaois; elytris parum valdo puuctato-striatis. 

L. 15 mill. 

Elongate, black; head and thorax somewhat opaque, elytra 
aomewhat shining; antenna*, mouth-organs, frontal anterior 
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edge, and legs pitchy red ; the head punctate, sparingly and 
rather finely before the frontal suture, punctures larger 
between the eyes; the thorax maiginnte at the sides and 
base, margin interrupted behind the neck, irregularly (not 
closely) punctured, anterior angles rounded off, hind angles 
lectangular; the scutellum behind nearly semicircular in 
outline, with a few very iiregular punctures ; the elytra rather 
strongly punctate-striate, interspaces a little convex; the 
antenna*, second joint short, third more than as long again, 
4 to 6 equal, 7 stouter, 8 to 10 equal and momliform, ter¬ 
minal oval. 

it appears right now to place this and the four preceding 
species m Motschuleky’s genus Seients, of which S. valgus , 
Wiedem., is the type. Nydobates is now reservod for N. gigas 9 
L., a large American species. 

Hah . Uyama and Kashiwagi. Only two male specirn 

Tenebrio olscurus , F« 

Von Tleyden has reported the capture of this species in 
Japan (Deutsch. ent. Zeitsclir. 1879, p. 353). 

Lyprops sinensis , Mars. 

This species is extremely abundant both in China (Foo- 
<how ana Kiukiang) and Japan. It is most abundant in 
the dead stems of batatas eduUs, which is often hung up in 
trees in masses to dry in both countries. 

Hab. Kiushiu ana main island. 

Lyprops cribrifrom , Mars. 

This is a very different species to the last, and is usually 
found resting under stones. 

Hah Nagasaki. Not found in North Japan nor is it 
very abundant in the south. 

Hemicera zigzaga y Mars. 

Harold has stated that this species is the same os Tetrob 
phyllus Latreillei f Lap., a Javan species, and one similar to 
T. lunuliger of this senes. Schbnfeldt, in his Catalogue. 
1891, p. 261, has also united them. 1 cannot understand 
how these errors have arisen, as one is an oblong species 
measuring 11 mill., the other a hemispherical species oi about 
6 mill. 

Hah Nagasaki. Appears after the summer rains. 
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Eucyrtue ccnruhus , sp. n. (PL XIII. fig. 9.) 

Afero-cyaneuu, nitidus; pedibus concoloribus; an ton n is nigris ; 
thoraca utrinque margiuato, punctata; clytris striata-puncfcafcis, 
intorstitiis punetalalia. 

L. 9-1 Oj mill. 

Bluish black, legs concolorous, antenna? black ; the head 
dearly punctured, not emarginatc anteriorly, sides rounded 
off over the bases of the antennre; the thorax margined at 
the sides, with a very narrow rim along the edge, punctured 
like the head; the scutellum smooth; the elytra striate- 

f mnetate, with the interstices fiattish and distinctly punctu¬ 
ate, sides margined like the thorax, obtusely acuminate at 
the apices; the antenna?, live basal joints momiifortn, third 
longest, sixth to the tenth wide and transverse, eleventh 
circular; the male has the anterior tibia? swollen and very 
feebly emarginatc on the inner edge near the tarsi. 

The form of the feet, autenmn, and the contour of the thorax 
and elytra of this small species resemble those of Eueyrtm 
jpretiobus , Dej., and I have no hesitation in placing it in the 
same genus. The structure of tin* sternal plates also agrees 
in both species. The antenna is figured to show its sculp¬ 
ture. 

lfob. Yuyama and Ichiuclii. Taken sparingly in the 
moist forests on the banks of the Kumagawa in May and 
June. 


Tetraphyllus lunuliger , Mars. 

A rtactes lutwltyer, Mara. Ann. Fr. 1870, p. 120. 

The species of this genus are hemispherical and usually 
found in the tropics. 

Hah Nagasaki, Kumamoto, Oyayaina, and Yuyama. 
Common ; found in the spring in the centre of Kiushiu. 

Thydemus, gen. nov. 

The head moderately largo, anteriorly semicircular, fore¬ 
head between the eyes nearly flat and somewhat wide; ocular 
ridge crosses about one third of eye ; eye lobe-shaped, upper 
part largest The antennas rather long and slender, basal joint 
short and stout, second very short, third longer than the first 
and second together; these joints arc smooth, the next four 
are very slightly shorter than the third and nearly equal in 
length; joints b to 11 arc as long as the third,after the third 
all are roughened. The thorax transverse, marginate, and 
convex, narrower than the elytra; the scutellum triangular, 
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moderately large; the elytra rather long, parallel at the sides, 
deeply striate; the prosternum narrow Wween the cox®, 
posterior process keeled and pointed; the intermediate tibi® 
are slightly bent and a little swollen at the tarsal end. 

Type Scotasua purpurivittatus, Mars. 

There are four species of this genus in the Bates collection 
standing under the MS. name 1 have preserved ; all are a 
bright green with purple markings. One from Siam resembles 
T. purpurivittatus very closely. 

Hah. Nagasaki and Hiogo. Not uncommon in July after 
the rains. 


Onesta kelopioidea, Pasc. 1865. 

TYomoatemua Httuyi, liar. Abli. Brem. p. 181 (1870). 

Pascoe received this species from Dr. Adams, who collected 
insects on landing at different places from a man-of-war 
which was for some time off the Japanese coast. 1 think 
this species, like Idiaia ornatus, Pasc., can only be regarded 
as Japanese at present. 1 have a second species of the 
genus tiom the Andaman Islands, which is, however, a very 
different insect to Q. helopioides. 

JIab. Nagasaki, Kobd, Kashiwagi, and Sado. 

Misolamphiiub, Solsky. 

Misolampidiua, Soleky, Hor. Soc. Ent. Rons. 1876, p, 202. 

Pttlonii, All. Alitth. Schweiz, ent. Qt-s. vol. v. p. ttl. 

Type M. tentyrioidea , Sol. t. i. fig. 7. 

Beliophygua ? molytopaia, Mars., and ITelops clavicnte, 
Mars., should be placed in Solsky’s genus. The genus 
Ptilonix was founded by Allard in 1877 to receive a species 
similar to the above; but Solsky’s name has precedence. 

Misolampidiua (Beliophygua?) molytopaia , Mars. 

The male of this species is extremely like the female of 
Helopa clavier us t Mars., hut the punctuation of the thorax is 
fine and scattered and the male has the anterior tibi® bent or 
sinuous on the inner edge. Marseul gave Niigata as the 
locality for it, but this was a misprint. 

Hal. Nagasaki and Ichibosayama. I have only two "He 
examples. 

Misolampidiua rugipennia , sp. n. (PI. XIII. fig. 10.) 

Obscure brunneus, subopacus; capita thoraceque dense ot g ro« o 

punetutis $ elytris inters titiis conspicue rugosis. 

1.. UJ mill. 
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Obscurely brown, more or less opaque, antennas with two 
basal joints reddish; the head clearly punctured before the 
frontal suture, behind the suture densely punctured, with a 
vermicular sculpture; the thorax without a lateral margin, 
similarly punctured, with the vermicular sculpture move 
general, and some of the punctures, especially those on the 
disk, are ocellate; the elytra are punctate-striate, with the 
striaa and punctures more or less obliterated in different indi¬ 
viduals by a rough leather-like sculpture (not very distinctly 
shown in the figure heie), which at times makes the specimens 
opaque. The anterior femur 1ms a somewhat acute tooth on 
the middle of the inner edge. 

This species somewhat resembles P clavicrus^ Mars., but 
the femoral tooth is more acute, the tooth on the intermediate 
tibiaj of the male is wanting, and the surface-sculpture wholly 
different, and in no specimen is the colour black. 1 have a 
species a little similar to this from Siam, but it is without a 
femoral tooth and the interspaces of the elytra are tuberculate. 

Hah . Hakone, plain of Fujisan, Oyayama, and Nikko. 
Common. 


Btenophanee ruhripennis , Mars. 

adopt rttbripenntx, Mura. Atm. Fr. 1870, p. 137. 

Ptilonix mbripennuy All. Mitth. Schweiz out. Ues. vul. v p 02 

The male of this species has a somewhat acute tooth in the 
middle of the anterior tibia and the fourth to seventh joints 
of the antennm are relatively slender. The type examples 
are rather immatuie, the elytra are sometimes nearly bluek, 
Btenophanee meaosterna, Sols., the type of this genus, is well 
illustrated in a figure (vide Ilor, lioss. xi. 1875, p. 295, t. i. 
fig. 8), and perhaps 8. rubripennie is not specifically distinct 
from it. 

Hah . Kob£, chiefly on Maijasan, taken whilst traversing 
old trees at night-time. 

Btenophanea atrigijyenms. Mars. 

adopt strigipennu, Maw, Aim. Fr. 1876, p. 138. 

This species differs from the above in having the tooth of 
the anterior tibia loss acute; but the best distinguishing 
structural character is, however, in the relative shortness of the 
fourth to seventh joints of the antennae. This species is 
always quite black. 

flab. Sapporo and Junsai; “ west coast ” (Adame), 
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Lamperoe eordicollis , Mars. (PI. XIII* fig. II.) 

ftelops LordtcolU* f Mars Ann* Fr. 1870, p. 141. 

Allard founded the subgenus Lamperoe (Mitth. Schweiz, 
ent. (res. 1880, vol. v. p. 67) to receive Helope brunneus, 
Mars., and four other species. 11. eordicollis , Mars., varies 
in colour from brassy green to black, and the intermediate 
tibiae are curiously denticulate on the inner edge in the mate. 
There is a reference to Lamperos also in the 1 Abcillo,’ 1876, 
K<5v. Helop, vrais, p. 6. 

Hah. Yuyama, Nagasaki, Kob<5 (on Maiyasan), Oyama, 
and Kadzusa. 


Lamperos ehgantulm, sp. n. 

Parum elongatus, ameus vel viridis, nitidua ; elytns strmtis, atriis 

teuuissime crenulutis; antonms pedibusque l»te rutis vel obscure 

brunneis. 

L. 7-9 mill. 

Bather elongate, ameous or bluish green, shining: the head 
densely punctulate, eyes prominent, narrowly reddish over 
the antennas; the thorax, punctures much less closely set 
than those of the head, especially in the female, arched at 
the sides, with a nairow lateral rim, rim and narrow anterior 
border reddish; the elytra striate, stria? obscurely crenulate. 
Male: mouth-organs, antennae, and legs clear red; tibiee 
not bent, fore tibia angulate at the tarsal end. Female 
more robust than the male, and the antennae and legs dull 
brown or pitchy red. 

This elegant little species somewhat lesembles L . cordi- 
collie, but the thorax is arched not cordiform, the inter¬ 
mediate tibiae in the male are not denticulate. In L . cordi~ 
collie the anterior tibiae of the male are rounded off on the 
outer edge at the tarsal end. 

Hah. Hakone, Miyanoskifca, Nikko, and Kashiwagi. 
Seven examples. 

PUsiophthdlmue nigrooyanem , Motsch. 

P 40 ** 1 *. Motsch.; P. mgritm , Motsch.; P. /pneseen*, Mars.; P. mm* 
fivns, Mars.; and P. glabricoliis^ Low., in ktt. 

This species is exceedingly variable in colour and also in 
sculpture, and I believe all the above names refer to one. 
The colours of the upper surface vary from black to dark 
blue, or from brassy to greenish bronze, and the legs are 
usually black or reddish brown, but I have examples with 
bright red legs. The female usually has the thorax more dis¬ 
tinctly punctured than the male; ft. glabricollie is a female 
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with the thorax coarsely and densely punctured, and there is 
a male in iny collection in which the thoiax is nearly smooth. 
The males have an emargination in the middle of the poste¬ 
rior edge of the fifth abdominal segment, the forehead, when 
not abraded, is pubescent, and the eyes approach nearer to 
each other than m the female. The elytral stnaa vary in 
either sex; in some examples they are deeply impiessed 
and the interstices are convex, in others they are lightly im¬ 
pressed and the interstices arc flat. 

This species is extiemely abundant throughout Japan at 
low and intermediate elevations between June and September. 
At Nam on the 1‘Jtli June the pupa* were more abundant 
than the imagoes, but at the end of the month I failed to find 
a pupa. 

Hub. All the islands. 

Pies ioph thalm us spectah ilis, 

lHestnphffui/mun spvrtabili*, Har. Abb and 1 Wr Hiera iv. 1876, p, 29d, 
Deutseh. out. Zoit xxii 1878, p 79. 

Plesiophthalmu * obemut, Mars 1870. 

This is a veiy distinct species ; the last segment of the 
abdomen is not cmarginuto in the male. Ilaiold published 
liis species before Maiseul’s paper went to the press. 

Hub . Nagasaki, Kob6, and Nikko, but not very common. 
I have taken it also at Kiukiang in China 

Pies ioph thn bn us lwricoIlis ) Har. 

Pimophthalmus la* vi colli#, Har. Dcufac h. ent. Zeit. xxii 1878, p 79. 

This species, like the last, has no abdominal emargination 
in the male; the legs are often of a bright red colour, 

llab . Nikko, Kioto, Nara, and Kashinagi. Abundant: 
found on old railings and on the ratters ot old houses at 
night. 


Ainu, gen. nov. 

The characters of this genus arc like those of Strongylium ; 
the antennal mbits are well elevAted, but the antenna are 
very long and slender; the anterior and intermediate tarsi 
have four joints dilated and padded on the under surface s 
the prosternum is continued nearly on the same plane behind 
the cox sb ; and the mesosternum has a median carina which 
corresponds to the level of the prosternal keel. These cha* 
jritotera also separate it from Cumaria , from which it differs 
also in having the base of the first abdominal segment pointed 
betweeu the coxa. 
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Ainu tenuicornis , sp. n. 

Elongatua, subcylindrious, subtus brunneus, supra submotallicus; 

elytrfe viride tinctis; anteunis, partibus oris, podibusque brun- 

ums, 

L. 12-13 mill 

Elongate, subcylindrical, rather convex, reddish brown 
beneath, somewhat metallic above; the head pitchy, irregu¬ 
larly, not closely punctate, sometimes with an impression be¬ 
tween the eyes, epistoma, antennal mbits, and mouth-organs 
reddish brown; the thorax rather broader than long, lateral 
margin well-marked, anterior and posterior edges narrowly 
reddish, surface punctured and coloured somewhat like the 
head, but with a purple or greenish tint; the scutellum tri¬ 
angular, smooth ; the elytra rather strongly punctate-striate, 
interspaces convex and smooth, sutural interstices sometimes 
reddish; the antenna long and slender, reaching backwards 
to the middle of the elytra, third joint more than twice as 
long as the first and second together. The tarsi agree in form 
in both sexes. 

There is a species of this genus in the Pascoe collection 
from Penang. In facies the species resembles somewhat 
Camaria spectahiUs, Pasc.; an insect, however, which mea¬ 
sures 30 millim., and has the tarsi, antennae, and first abdo¬ 
minal segment differently formed. Pascoe placed Camaria 
spectabilh in the Helopinm, and Camaria variabilis {Sino¬ 
pium) in the Strongy Innas. 

Uab. Nishimura and Kurigahara. Six examples. 

Strongylium japanum f Mars. 

In the male the fourth segment of the abdomen is widely, 
almost wholly, excavated. 

IJab. Nagasaki. Found on decaying cherry-trees near 
the Temple of Suwasama. Appears only after the summer 
rains. 

Strongylium niponioum , sp, n. 

Elongatum, aeneo-nigrum, nitidum; elytris profunde punctata- 

striatie, interstitiis impunctatfe, tibiie femoribueque part© ruffe, 

L. 16 mill. 

Elongate, rather cylindrical, black with a greenish or brassy 
tinge; the head punctate, foveolate between the eyes; the 
thorax, anterior and posterior margins slightly raised, lateral 
marginal line ceases behind the anterior angle, punctuation 
coarser than that of the head, with a fovea on each side be- 
love the base, sometimes with a shallow, smooth, median 
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channel; the scutellum obscurely punctured, wider than that 
of S.japanum; the elytra strongly punctate-striate, interspaces 
convex and impunctate, apices obtuse; the antennas, second to 
fourth joints more or less reddish, others infuscatc; the legs 
nearly black, with the bases of the femora and tibiae usually 
reddish, anterior tibite not bent in the male. The fovea be¬ 
tween the eyes is sometimes absent. 

This species is smaller than 8 . baaifemoratum , M&kl., from 
China, but there is a strong resemblance between the two 
species. 

Hab . Nikko, Kashiwagi, Tsukubayaina near Tokio, and 
in Sado. 


Strongylium impigrum , sp. n. 

Elongatum, cylindricum, brunueo-mgrum, nitidum; fronte in 
medio foveolato; thoraoe longitudinfAlitor impresao, margine 
latorali intogro; elytris profuude punctato-striatis j antonuis 
pedibusque obscure rufo-brunneis. 

L. 11 j mill. 

Elongate, cylindrical, brownish black, sometimes with a 
faint brassy tint; the head punctate, epistoma reddish, foveo- 
late between the eyes; the thorax punctate, with a median 
longitudinal channel and a shallow fovea near the base on 
each side of it, anterior and posterior margin Raised, lateral 
marginal rim complete; the scutellum small; the elytra long, 
parallel at the sides, deeply punctate-striate, interstices convex, 
impunctate; the antenna* and legs reddish brown, tarsi paler. 
This is the most slender species of this series. 

Hab . Yuyama, Jchiuchi, Hitoyoahi, Kaahiwagi, Miyatio- 
shita, and Nikko. 

Strongylium Marseuli, sp. n. 

StrvnpyUum costipenne , Makl. ?, Mars. 

Piooo-brunneum, subopacum; thorace densissime punctato; cdytris 
9-costatis, sutura elovata; antonnis, tibiis tarsisque rufo- 
brunneis. 

L. 9-12 mill. 

Bathgr dull pitchy brown, the head rather roughly punc¬ 
tured. the punctures largest and closest near the neck, ob¬ 
scurely foveolate between the eyes; the thorax very densely 
punctate throughout, lateral margin usually complete, but not 
very well marked towards the base, swollen laterally in the 
middle, median channel faint and sometimes absent; the scu- 
teilura distinctly punctate; the elytra narrowly elevated at 
the suture, with nine smooth costae on each elytron, inter- 
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spaces regularly fovcolate, with a transverse bar between each 
fovea; the antennas reddish brown, third joint long, fourth 
also long, but a little shorter than the third, joints 5-10 each 
a little shorter than the one before it; the legs, tibia some¬ 
times, tarsi generally reddish. 

Doubtless very similar to & cantfpenne, Makl., from 
Borneo, to which species Marseul doubtfully assigned it, but 
after reading the description of Maklin’s species I cannot 
think it is the same. The colour and sculpture of the sou- 
tellum alone seem to warrant this assumption, 

Uab . Nagasaki. Found on old trees after midsummer. 

Strongylium helopioidm , sp. n. 

Piceo-brunneura, nitidum; capita thoracoque densissimo punctatis; 
elytrts poroonvexis, sfcriafco*punctatis, interstitito planis lie rib us, 
disco Hubameo. 

L. mill. 

Pitchy brown, anterior edge of the thorax, bases and 
apices of the elytra, tarsi and bases of the thighs paler ; the 
head densely, coarsely, ami somewhat rugosely punctured; 
eyes rather small; the thorax punctured like the head, with 
an obscure linear area on the disk smooth, without a lateral 
margin; the scutellum smooth, triangular, and very minute; 
the elytra striate-punctate, interstices between the punctures 
smooth, disk somewhat brassy, apices slightly dehiscent; the 
antennas somewhat slender at the base, joints 7-11 stouter; 
the tarsi, except the claw-bearing joint, reddish. 

The antennas of this small species and the facies generally 
somewhat resemble a species of Misolampidiuz. This and 
8. japanum are the only species in this scries with dehiscent 
elytra. 

Ilal . Fukahori near Nagasaki. One male example, 25th 
February, 1881. 

Sfrongylium brevicorne, sp. n. (PI. XIII. fig. 12.) 

JEneo-brunneum, nitidum; capita thoracoque gross© ©t parum 
dense punctatis; elytris profundc pnnetato-striatis; antennis 
brovibus, infuscatis (basi excepta); pedibus rufo-brunneis, 

L. 6 8, $ 10 mill. 

Somewhat elongate, brassy brown, sometimes with a 
greenish tint; the head coarsely and densely punctured, 
sometimes with a small smooth space between the eyes, eyes 
relatively smaller than those of 8. impfgrum ; the thorax 
rounded off anteriorly, with two impressions, one on each 
side before the base, lateral rim well-marked, punctate, pun©* 
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fares round and deep, and less thickly set on the disk than on 
the sides, anterior arid posterior margins reddish, the scutel- 
lum triangular, red, and smooth ; the elytra deeply punctate- 
striate, interspaces smooth and convex ; humeral angle reddish; 
the antcunse shorter and more robust than any oilier of this 
series, 

1 have a species from Ceylon which closely resembles this 
in the antennee and in the punctuation and in lateral margin 
of the thorax. 

Hah . Nava, Kasltiwagi, and Nagasaki. Ten examples. 

A paper on the Japanese Cistclidse, Uelandryidce, and 
Lagridai is partly finished, and I hope it may appear during 


the current year. 

List of species, 

Phellopsis euborea, Law,, 1887, 
BIftps japonenain, Mars,, 1879. 

Peat nits strigosus, Fold, 
Mirropnlinus alga*. 

-pallidipenzua. 

Opatrum ctpansicollo. 

-pubenn, Mars. 

-orarium. 

-porsimile. 

—japouum, Motsah. 

-corioeeum, Motsch, 

-recticolle, Motsch, 

sexual**, Mars. 

-riUigerum, Blanch. 

Oaedius maria us, Mars . 

Hadrua seaphoides, Mars. 

Tdiria veatita, Mars. 

-ornata, Paso., 1800, 

Lichetium seriehispidum, Mars. 
Phatoria Kiederi, Fald. 

Emypsara Adanm , Paac. 

- Jlemma, Pose 

Pkah'riaHilgrudorfiAluT.i 

1878. 

— fluhhumeralifi. 

Epiphaleria atricepa. 

Trachysoelin aabuleti. 

Bolitopbngus felix. 

-reticulatus, L. 

— papnosus. 

Diciwus bacillus, Mars, 

Atasthalua dentifrons, 

-belHcmus. 

—- Jneurvatus, var. ? 

Bolitonaeus margao, 

Byrsax nijxmicuft. 

-Hpinfoeps. 


with synonymy* 

Pinperis niponensis, Law., 1887. 

-Lewisi, Bates, lh7.‘J. 

robro fa snafus , Keit.,1879. 
Dnrispia maculipenniis Mars. 
l^iocnrinus aatzuuue. 

Leinchmdas convexuH. 
Arrhenoplitft usiatica. 

Amarantha atroevanea, Lair., 1891 
(Mehuili«a t Dural). 
IwhuodactyluM loripas. 

Platydcma nigrowneum, Mo f *ch. 
musivum, liar., 1878. 

-Dej^anii, Vast. 

-Mavstmli. 

niyrotrnoum, (Motsch.), 
Mara. 

-hicfonium. 

— aymwtro. 

-mcticorne. 

-lynmim. 

— fumoaum. 

-uni bra turn, Mars . 

-srriptum. 

Basanus erotyloidos, Lew., 1801. 
Hcaphidema omatallura. 

-piotiponne, 

-difloale. 

-uigricome. 

Alphitopbagtisplagiatuft, Mars. 

-japan us, Mars. 

-paUidiooIlitt. 

Pontaphyllus oblongus, 

Menimua nipomeus. 

CVropria sulcifrons, JSar. } 1878. 

-subocellata, Cast. 

*-striata. 

-iuduta, Wiadm , 
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Addia sratebrce. 

Klixota curva, Mars, 

FJitbora canalicolli**. 

En&nea testaeea. 

Ulomu boustica, Mant, 

-latimauus, KoUw, 1 88(3. 

Alphitobius dwperious, Panz. 

-piceua, 01. 

mattrifanicux, F, 

Lyphia exigua, Mars 
Cortices UR eolydioides. 

-gentilis. 

Palorus depress us, F. 

mehnun, Htjrbst, 

— exilia, Man, 

*-tioricola, Mars, 

Toxieum tricorn ut am, Waterh 
1874. 

umbromm, liar., 1881. 

— fungi num. 

--tuberculifrons. 

Antbracias dueliious. 

-punetatulua. 



Setenia insomnia. 

-hignniua. 

-vaigipes, Man. 

-striatipennis. 

-noetmgilus. 

Encyalesthue v iolaceipemiiw, Man, 
Nutiolesthus foyeolatua, Mars, 
Mtmcphilua ardaoelis, Man. 

-medius, Man. 

-lucena, Man, 

Tenebrio ventmlis, Mars, 

-obscurus, F. 

-altemicostatus, Mars. 

i .y props sinensis, Man. 


Lyprops cribrifrona, Mars, 

Iletero tarsus cannula, Man, 
Hemicera zigzaga, Mars, 

Encyrfcus caeruleus. 

Tetraphyllus lunuligor, Mars, 
Thydemus purpunvittntUR. 

Leona rolundicollia, Mars, 

Gneaia helopinidea, Pasv., 1806. 

Tromosternus IlaagiM ar 
1870. 

Misolampidius molytopsia, Man. 

(Ptilnnix, AU., 1877). 

— clavicrua, Man, 

-rugipennis. 

Stenophaiiea rubripennia, Mars. 

-strigipenni**, Man. 

Lamperos nrutmeua, Man. 

japonicus , All,, 1877. 

-eordicollis, Mars. 

—- elegantulus. 

Plesiopbtbalmua nigrocyaneus, 
Molsch . 

emeus, Molsch. 
mgritm, Motsoh. 
eenescens, Mass., <$. 
stru'ifi'ons, Mara,, c?. 
fflahncollis, Lew., in litt. 

?• 

-spectabilis, liar., 1875. 

obesus, Mors. 

-Itevicollis, liar,, 1878. 

Ainu tenuicornis. 

Strongvliutn japanum, Mars, 

-mponicum. 

-impigrum. 

-Marseuli. 

codijicnne, Mars. 

- helopioides. 

-brevieorne. 


EXPLANATION OF PLATE XIII. 

Fig. 1. FMhtpni$ saber m. 

Fla. 2. Bolitophague felu\ 

Fig, 3, Aiwfthalus dentifrons. 

Fig . 4. - beUioosus, 

Fig, 6, Bolitm&u* merger. 

Fig. 6. Isehnodactylm lorijm, $, and intermediate tibia. 
Fig. 7. Bamnm erotybides. 

Fig. 8, Anthracia* duelHcus. 

Fig, 0. Emyrtus oeerulem and antenna. 

Fig. 10. Misolampidius rugipemds. 

Fig. 11. Lamperos eordkom, c U and intermediate tibia. 
Fig, 12. Strongylium brevicortte and anterior tarsus. 
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Note on Shoguna rufotestacea, Lew. (Ann, Mag. Nat Hist, 
ser. 6, vol. iv. 1889, p. 274). 

Fairmaire in 1886 described a species of Shoguna under 
the generic names of Ilolocephala and Pachycephala, both of 
which were preoccupied, and in the Pascoe collection there are 
several species standing under the MS. name of Thione . The 
genus seems to be represented by very numerous species in 
many parts of the tropical and subtropical zones. In the 
figure referred to above there are five joints given to the 
hind tarsus, but under a high microscopic power only four are 
visible. 


L1V .—On the Nutritive and Excretory Processes in Porifera . 
By Akthub T. Mastekman, B.A.,*late Scholar of Christ’s 

College, Cambridge, Assistant Professor and Lecturer on 

Zoology at the University of St. Andrews. 

An abundance of young colonies of many of the commoner 
sponges in St. Andrews Bay gave opportunity for an inves¬ 
tigation into the processes ot nutrition and excretion as carried 
on in the group Porifera. 

The experiments described below were carried out with 
small colonies of Grantia compressa. Particles of carmine 
were found to give the best result, although other colouring- 
matters were tried. 

The colonies were all placed in sea-water with fine carmine 
particles in suspension, and allowed to remain there for 
two minutes; they were then removed, washed, aud placed in 
sea-water. 

At the expiration of short periods of time, varying from 
fifteen seconds to forty-five minutes, single colonies were 
removed, killed in osmie acid, and sectionizcd. It was hoped 
that a series of this kind would present a gradation of the 
changes undergone by the particles (luring digestion and 
excretion; but, partly owing to the difficulty of washing 
effectually, and so keeping extraneous carmine from being- 
absorbed, and partly owing to a different rate of absorption 
and digestion m colonies varying in size, the sections do not 
show so distinct a gradation as was expected. The general 
course of the metabolic circuit through the sponge can, how¬ 
ever, be clearly made out. 

In figure 1, as in all the earlier sections, the carmine 
particles are seen to be confined to the choanocyte*, and in 

Ann . <fe Mag . JV. Hist, Ser. 6. Vol. xiii. 83 
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the first series fifteen seconds after being removed from the 
carmine solution the choanoeytes are all well charged with 
particles. A minute examination bungs to light just a few 
particles here and there in the endodermal ninnueooytes, 
which are, at any rate, sufficient to show that tliesc cells are 
at least capable of absojbntg substances, though there are too 
few to allow us to assign a digestive function to them. 


Fig 1 



Tiansverae section of Grantta, showing loaded choanoovtea 

There can be no doubt that in Qrantia at least the choano- 
cytes form the active ingestive tissues. 

In all the series up to about three or four minutes the 
choanoeytes still have carmine in their substance, but later 
than this they gradually lose it, until as late as ten or 
twelve minutes they arc practically free of all particles. 
Amongst the charged choanoeytes wc notice that here and 
there are cells which have commenced to lose the defi¬ 
nite cell-outline which distinguishes the normal ehoanocyte, 
and, later, to lose their flagella. Stages in this process of 
phagocytic degeneration can be observed, and although at 
first cells undergoing this change are scattered here and there 
in the endodermal chambers, yet in some of the scries there 
are whole chambers which have been reduced by this process 
to the state of an amoeboid multicellular mass, in which the 
only indication of the former cellular condition is the row of 
cell-nuclei dotted about in its substance. 

Such an appeal auce is shown in figure 2 5, where the 
amoeboid mass is Rcen to be in direct protoplasmic connexion 
with the mesodermal elements; and there is every reason to 
inteipret this appearance as a wandering inwards of the 
transformed choanoeytes. In fig. 2 a is seen an endodermal 
chamber in which some of the cells have not reached so 
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advanced a stago of u transformation 11 as other**, and some of 
these former still retain their cell-outline. 

By selecting suitable examples we can compile a complete 
series showing the gradual transformation of a choanocyte to 
the amceboid condition. Such a aeries is represented in fig. 3. 


0 



// , il 



Fig. 2.—Transverse section of Orantta , showing two radial chambers and 
nephrooytcH. 

Fig. ii. —Series A, H, <\ U. showing transformation of a chounocyte; 
camera, high pma «»r. 

/fefetenceit. 

a . Radial chamber, with progressing no, Nephrocvtcs. 

transformation. r Vacuoles around food 

b. Radial chamber, with amenbifurm 

choftiiocytos. 

Fig. 3 a is a choanocyte (drawn by camera under high 
power) showing the contained carmine particles. This is the 
flagellated ingestive phase. In b we find that the cell-outline 
has become less distinct, and this is especially so at one end, 
which is the inner end or tire end away from the flagellum. 
This condition becomes more pronounced in the phase drawn 
at Cj and, finally, at d we nave the cell in the amoeboid 
digestive phase, practically unrecognizable from an amoeboid 
mesodermal cell. 

Concurrently with this change the cell leaves the flagellated 
chamber-wall and migrates into the mesoderm. What ulti- 

33 * 
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mately becomes of it in this part of the sponge is very difficult 
to make out. 

The transformed choanocyte either completes the course of 
intracellular digestion itself, or it is devoured by mesodermal 
phagocytes together with its contained nutritive particles. 
The choanocyte, however, ut this stage so closely resembles 
the mesodeinml cells that its ultimate fate cannot be followed 
in sections. 

We have certain coses described which lead one to supposo 
that the cells may be devoured by phagocytes. Thus 
Dendy (4) figures a phagocytic cell in close contact with a 
choanocyte, and 1 have observed a few appearances in these 
sections which appear to be phenomena of a like nature. 
Delage (8) found that in the larva of Spongif/a the “ ciliated ” 
cells are engulfed in the indifferent amoeboid cells, and some 
at least are digested ; the others, on the other hand, emerge 
later and form the enrtodermal pinnacocytes and choanocytes* 
These and other instances show that it is not an unknown 
phenomenon for the choanocyte to be eaten by the phago¬ 
cytes. 

At the same time there is not sufficient evidence in this 
sponge for such an assumption, and perhaps the real process 
is that intracellular digestion is conducted by the incurrent 
choanocyte, but that if this laden cell is unable, through an 
excess of nutrient material or through a low metabolic activity, 
to conduct the processes of digestion itself, it falls a prey to 
the mesodermal cells, just as do degenerating tissues in 
the phenomenon of phagocytosis occurring in the develop¬ 
ment and life-history of many forms. 

The radial chambers appear always to be lined almost 
uninterruptedly with choanocytes in all later stages of diges¬ 
tion, and we may therefore conclude from this that the vacated 
places of the immigrating choanocytes are filled up either by 
re-transformed choanocytes or by mesodermal cells which 
assume the collared phase. One or both of these processes 
must obviously take place in order that the sponge may not 
be reduced to an amoeboid mass without radial chambers. 
This result has actually been obtained in several cases cited 
below, when the sponges had been overfed. 

We thus find that:— 

1. The process of ingestion is conducted almost entirely by 

the choanocytes. 

2. These choanocytes travel to the interior of the colony. 

and in doing so assume the shape of mesodermal 
phagocytes. 

3. Tne process of digestion is conducted in the so-called 
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mesoderm either intracellularly by the loaded choano- 
cytes or in some cases perhaps by a phagocytic 
digestion of choanocyte ana its contents. 

4. The immigrated choanocytes aie replaced in the wall of 
the chambers by cells from the inner tissues, which 
assume the shape of choanocytes. 

The continual morphological transformation above indicated 
appears to be the normal process of digestion in, at any rate, 
the simpler sponges. 

To this statement two objections present themselves 

Firstly, Sollas (15) has already, when criticising experi¬ 
ments conducted under similar conditions, taken exception 
to them, remarking that “ there is at present no proof that 
carmine is a food, or that if it is sponges will readily feed 
upon it.” This objection of course bolds good with the 
above in common with all other feeding experiments, and 
they will be of no value if carmine be proved not to bo a 
food. 

Assuming it to be not so, it seems difficult to understand 
why the choanocytes should so very readily absorb large 
quantities of it. Minute particles of sand or other raiueral 
matter if taken at all by the choanocytes must be very rapidly 
ejected, as their presence in these cells cannot be demon¬ 
strated ; at least 1 have, after repeated attempts, been unable 
to do so. This being so, it is not too great an assumption to 
suppose that the choanocytes can and do exert a selective 
power, and are not obliged to absorb and ingest anything 
and everything which is presented to them, provided it fulfil 
only the necessary physical requirements of size &c. Again, 
it can be easily shown that numbers of small animals (young 
starfishes &c., Kuffer (12)) can and do feed upon carmine when 
it is preseuted to them, or, at any rate, they behave to 
carmine in exactly the same way as they do to any nutrient 
material. 

Lastly, there is not wantiug evidence that the carmine 
particles undergo a certain amount of change in the tissue of 
the sponge. Lendenfeld (9) finds that the larger particles, 
after having been expelled from the tissues, have lost their 
angular outline, and adduces this observation to show that 
they have at least undergone some change in their passage 
through the tissue of the sponge. I have also observed that 
in many of the loaded amoeboid cells there are vacuoles deve¬ 
loped around the enclosed particles (fig. 6), perhaps indicating 
that a process of digestion is going on. 

Taking these facts into consideration, it does not seem to 
be too great an assumption to suppose that most animal 
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organisms react towards carmine particles in the same way as 
they do towards undoubted foods. It is evident that this is 
all we require to assume for our purpose, without discussing 
the point as to whether a sponge, for example, can be kept 
alive for an indefinite peiiod by feeding it upon carmine 
exclusively. 

The second objection which might be urged is that the 
choanoeytes were overfed, and that theiefore the phenomena 
above described are of a pathological nature. 

In this connexion Haickel (6) has observed that in many 
calcareous sponges he found specimens in which the flagella 
had atrophied and the flagellated cells had assumed the 
amoeboid state. 

Metschnikoff (10) finds and describes allied phenomena in 
Ascetta clathrusy and he also notes that feeding with an excess 
of caimine causes obliteration of the chambers in Ilaliaarca 
pontica } the whole interior of the colony being reduced to an 
amoeboid mass. 

Carter (2), Lieberkiihn (8), and others give instances of the 
same kind. 

Sedgwick (13), after quoting some of these instances, re- 
maiks :—“ The collared cells are thus inconstant, and appear 
to be meiely parenchyma-cells specially modified under 
certain conditions and capable of passing back into their 
oiiginal form when the need for them has passed away.” 

Hollas (14) mentions an appearance like that of a collared 
cell budding off an amoeboid cell into the mesoderm. 

Bidder (1) slates that in Ascetta the collared cells wander 
through the ectoderm and, becoming perforated, form a pore; 
and there are numerous other cases in the development of 
sponges which show that the collared cells arise from amoeboid 
and are readily transferred into either stage. The apical 
growth of sponge-colonies piobably proceeds on the same 
lines. 

All the eases above cited, in which the transformation of 
collared cells is effected in the adult sponge, are usually re¬ 
garded as pathological, and so they probably are in the sense 
that they are the result of normal processes driven to an 
extreme; and it does not follow that all transformation of the 
collared cells upon feeding must necessarily be pathological* 

In these experiments care was taken to avoid as far as 
possible all unnatural factors. Freshly obtained apparently 
healthy colonies were used, and attempts were made to avoid 
an excess of carmine either as to quantity or size of the 
particles. There is also no appearance in the sections which 
v ould point to overfeeding, all the collared cells being uni- 
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forrniy charged with a lair amount of minute carmine 
grains. 

The fate of the loaded amoeboid cells can be easily followed. 
In sections of colonies which were killed as late as or later 
than five minutes irorn the time of removal from the carmine 
(or seven minutes from the 'first immersion in the latter) 
the ectodermal outline is seen at places to be interrupted, as 
in fig. 2 or fig. 4, by a protrusion of the mesodermal substance 
to the exterior, with the appearance of a volcanic crater, and 
at some of these points are clearly seen a number of amoeboid 
cells, which we may term " nephrocytes,” charged with 
carmine particles and evidently in the act of leaving the 
sponge. 

Fig. 5 shows a pair of these cells which were free in the 
paragastric cavity, seen under high power. 

Fig. 4 


//r 



Fig. 4.—Mass of aephrocytes escsptng from ectoderm. 

Fig 5.-~ Mass of neplirocytes free from colony. 

Fig. 0,—-Amoeboid digestive cell. 

These are mesodermal cells or metamorphosed choano- 
cytes (it is obvious that it is quite impossible to pronounce 
definitely whether they are really the actual choanocvtes 
which ingested the caunine in the incurrent canals), which 
aie destined, upon the processes of digestion being completed, 
to leave the colony, carrying with them the solid waste 
products of excretion. We have here an example of a process 
of intracellular excretion for the removal of 'waste solids, 
quite distinct and apart from the liquid excretory processes 
which doubtless take place through the medium of the water* 
cun cuts caused by the choanocytes. 
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A similar intracellular excretion is well known to exist in 
many Metazoa, as shown, foT instance, by Durham in Astoria* 
and by other observers in Phyllirhoe , JUpennaria, &c. 

The clear recognition of this intracellular excretion as 
occurring throughout the Metazoa concurrently with the 
liquid intercellular excretion w6uld perhaps go far to explain 
the morphological differentiation of the excretory organs in 
this group, and seems to have a direct bearing upon the origin 
and significance of the coelom. 

The u nephrocytes ” find their way to the exterior, so far as 
can be seen, mainly through the u ectoderm ” or outer limiting 
layer of the colony; but there is no doubt that many also 
break through into the paragastric cavity, or even into the 
incurrent canals. A number of these loaded nephrocytes may 
be seen lying just under the outer layer, and they might 
under some circumstances, as referred to above, be mistaken 
for amoeboid colls which are performing the function of 
ingesting carmine. 

From the above facts we can now summaiize the processes 
of digestion and excretion in Grantia comnrema as follows:— 

(1) Ingestion of food-particles into tne substance of the 
choanocytes, or, at any rate, mainly into them, the 
possibility of their absorption by other parts, such as 
the ectoderm or endoderm, being undoubted, but prac¬ 
tically of no importance compared with the former. 

(2) Morphological transformation of the choanocytes into 
amoebiform cells, in no wav differing in appearance 
from so-called mesoderm-cells. 

(3) Immigration of these cells to interior, where intracellular 
digestion takes place. This stage is probably con¬ 
current with stage (2). 

(4) lieplacing of the immigrated cells by fresh choano¬ 
cytes arising from morphologically transformed meso¬ 
derm-cells. 

(fi) Excretion of the solid waste particles bjr amoeboid 
nephrocytes, which burst through the limiting layer of 
pimiacocytes (mostly the outer layer, but not confined 
to that part) and leave the colony, probably to disin¬ 
tegrate. 

In vny briefly comparing these results with those of other 
observers we note that Carter (2) describes having traced the 
course of cajminc-particles in the young Sponaitla , and 
remarks that they are absorbed by the i( spongozoa * (choano- 
cytes), and that at the expiration of fifteen minutes the 
particles are again set free by these cells. Although he does 
not speak with any gicat certainty upon the course taken by 
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these particle*, he seems convinced that both iu this form aud 
in Tetchonella luhyrinthica the a spongozoa ” arc the actively 
ingesting layer*. 

Hollas (li>) ha* also verified these observations upon 
colonies of &pongilltt 9 stating that the choanoeytes alone take 
up the particles of carmine. 

Heider (7) experimented upon species of Oscarcfla , and he 
seems to have been led to the same result. 

Von Londonfeld (9) conducted a series of feeding experi¬ 
ments upon the Aplysinida?, and his results led him to believe 
that the ingestion was conducted by the amoeboid mesoderm- 
cells lining the subdermal cavities, and that the particles after 
digestion by these cells were ejected into the flagellated 
chambers and driven out by the choanoeytes. He finds that 
the choanoeytes do absorb carmine particles, but believes that 
these are soon ejected unchanged. 

It is quite possible that concurrently with the development 
of subdermal cavities there is a change in the distribution ot 
the digestive function; but it is difficult to believe that the 
choanoeytes should perform the (unction of ingestion (apart 
from that of digestion) in so many simple sponges, and 
that they should not only lose this tunction in Aplysinidaa, 
but should actually take on the special one of assisting 
excretion. 

It is worth noting that the metabolic circuit which 1 make 
out to be normal in Grantia is, allowing for the absence of 
subdermal cavities in this form, exactly the reverse of that 
in the Aplysinida?, as observed by Von Lendenfeld. 

This is worth mentioning, because in early experiments I 
found that I had not been careful to avoid the entrance of 
accidental particles of carmine after removal from the solution, 
and also had not subjected the sponges for a short enough time 
to the action of the carmine mixture, and hence the later stages 
(of excretion) might easily have been mistaken for early stages 
pf ingestion. 1 think it therefore possible that, if the Aply- 
sinida* of the above-mentioned investigator were left in the 
carmine for a longer period than is required to complete the 
metabolic circuit, the sections following this experiment might 
equally well be interpreted as indicating that the carmine 
particles were absorbed by the choanoeytes and ejected by 
the subdermal amoeboid cells. 

Lendenfeld certainly seems to write with great conviction, 
but some of his sponges appear to have been' left tor a long 
time in the carmiue, e . g . as much as a quarter of an hour. 
It is remarkable in what an exceedingly short time the particles 
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are scattered throughout the mesodermal parts of the colony, at 
least in Grantia . 

On the other hand, it is possible that, together with the 
morphological differentiation of subdcrmal cavities, there may 
he a physiological change of function, and that, as suggested 
by Sollas (151, the phenomena described by Lendenfeld may 
be allied to those of inflammation in higher Metazoa. One 
may grant that the subdermal amoeboid cells may have a 
function of ingestion of foreign bodies, without assigning to 
them the main function of the nutrition of the colony. 

In a later work Lendenfeld (9) comes to the conclusion 
that carmine is only deposited in the amoeboid cells cjuite 
exceptionally, as, for instance, in the case of lesion of the 
outer layer of cells, and that under normal circumstances it is 
the choanoeytes only which absorb the carmine. 

These statements and results are criticized by Motsehnikoff 
(11), who points out that Lendenfeld grants that fat-globules 
are taken in by the mesodermal phagocytes; and he also 
declares that Lendenfeld’s figures give “ direct indications of 
the presence of carmine grains in the amoeboid cells of the 
mesoderm.” 

He remarks also as follows :— u Although it has not $o far 
heen definitely ascertained how the foreign particles penetrate 
the mesoderm after they have reached the interior of the sponge* 

J fet it has been clearly shown that they arc largely absorbed 
)y the mesodermic cells themselves. . . . Grains have been 
enclosed by the endoderuiic cells as well as by the amoeboid 
phagocytes of the mesoderm. 

a In certain sponges there are very few mesodermic cells, 
which consequently take a small part iu englobing foreign 
bodies ; in others, again, especially in the siliceous kinds, tnc 
mesoderm is much better developed, and its more numerous 
cells can therefore take in a proportionately larger number of 
these minute particles. There arc a few species, such as the 
Siphonochalina coriacea } whose mesodermic cells alone enclose 
all foreign bodies, so that the cylindrical cells of the endo- 
derm merely serve to keep up the continuous passage of the 
fluid through the sponge. 

1 have attempted to supply the deficiency indicated above 
by the italicized words of Metschnikoff, at least for Grantia 
and I think it most probable that in the least differentiated 

S es, e. g. Asrntta, we have so-called " endodermic ” ceils 
perform at least two functions, ingestion and digestion, 
and that they change their form from flagellate to amoeboid 
according as they perform the one function or the other. In 
the higher differentiated sponges the “ mesodermic ” cells 
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become divided off to a greater degiee into two morphological 
types concurrently with a more complete division of physio¬ 
logical labour—so much so that, as Metschnikoff indicates 
above, some forms occur in which there are choanocytic cells 
performing only the function of locomotion (of the particles). 

These cells wo should expect to find remaining constant 
throughout life, and they thus form a real epithelium of cells. 
The function of digestion, on the other hand, is here entirely 
performed bv the mesodermic cells. Hence within the sponge 
group we find a process of physiological division of labour 
connected with the ptocessesof ingestion and digestion, which 
may largely account for the morphological differentiation as 
seen in the various types. The smaller the proportion of the 
choanocytic endodormal area to the pinnaeocytic area the less 
part (we shall expect to find) the individual cells of the tortner 
will take iri the digestive processes and the more they will be 
differentiated into a definite u tissue ” performing as a pre¬ 
dominant function thioughout life that ot ingestion—that is to 
say, intercellular ingestion into the canals of the sponge and 
intercellular excretion through the osculum of the same, 
wheieas their former iunction was that ot intracellular inges¬ 
tion, digestion, and excretion. 

In the sponges, then, there is intercellular ingestion ami 
excretion, as in all Metazoa, but there is no intercellular 
digestion, at any rate in the lowei forms, a very important 
feature in comparing them with the Ccolentcrata. 

The Porifera would also appear to really consist of two 
layeis only, one definite and fixed—the ectoderm—and the 
other, Metschnikoff 1 s meso-endodemi, consisting of un~ 
specialized cells, any of which may give rise to ova, sperma¬ 
tozoa, locomotive, excretory, skeletal, or digestive phases 
which have their corresponding temporary morphological 
modifications. 

It is interesting to note that the probable process of diges¬ 
tion indicated above shows a very low type of Metazoan 
metabolic processes. Any one of many cells in close con¬ 
tiguity engulfs solid food particles, which it reduces to the 
liquid state, or the parts of them that are capable of being so 
reduced, by digestive processes. It then parts with most of 
its liquid nutrient material to the surrounding cells by diffu¬ 
sion or a modified process of a like nature, and is expelled or 
emigrates from the colony, carrying with it the solid waste 
products. 

This probably represents the scheme of all intracellular 
digestion, and a modified form of it is found in the processes 
of ingestion as conducted by the u yellow cells ” of Annelida, 
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as also in the numerous phenomena of amoeboid ingestion in 
higher Metazoa. 

The discussion of the origin of the Porifera and their rela¬ 
tionship to the Choanofkgellata on the one hand, and to the 
Onidanaon the other, must be left to specialists in this group; 
but the facts shown ubove certainly seem to have a direct 
bearing upon this difficult question. The fact that the inner 
layer cells assume ma*tigopod and myxopod stages under 
different physiological conditions strengthens the resemblance 
between the simpler sponges and the colonial Choauoliagellata, 
and the absence of intercellular digestion (with the morpho¬ 
logical differences neeessaiily correlated to this) points to a 
fundamental difference between the former and the Onidaria, 

List of Works referred to . 

(1) Dipper.— Quart. Journ. Micr. Hci. xxxii. 

(2) II.Cahikr.— Atm. & Mag. Nat. Hist. (NuiucrouB articles.) 

(#) Y. Pelage— U 8urle deteloppemcnt dws fcpongoa/' C\ lb Assoc. 

Ft. Hoi. 1890-91. 

(4) A. Pknpy.—“ Anatomy of Grantia labyrinthicti? Quart. Journ. 

Alicr. Sri. xxxii. 

(5) II. E. Durham. —“ Migration of Amoeboid Corpuscles in Astoria*?' 

Trans, liny. Hoc. 1887. 

(U) E. li^FCKKu.—‘ 1 )m» Kalkscliwaiume 1 

(7) llEiPRn.- -Arb Zoo]. Inst. Wion, vi. 

(8) IjiFp kr k Chn. — “ Bcitrago zur Entwicicolungtgeschidjf-e dar 

Spongillen/* Muller’s Archiv, 1850. 

(9) li. von JjENPKNFaij).““Zeitscbr. f. wUs. Zool. xxviii., xlviii., and . 

others. 

(10) E. Mkthchnjkoff.—-Z eitachr. f. wiss. Zool. xxxii. 

(11) E. Metmcmnikofk.- H’omp. Pathology of Inflammation/ 180#. 

(12) A. Buffer.—“ Immunity against Microbes/’Quart. Journ. Micr. 

Sci. xxxii. 

(1#) A. SF.PGwft*K.—Development of Leri palm” Quart. Journ. Micr. 

Hci, xxvii. 

(141 W. .1, Holi.ah.— 4 OaaselPfl Natural History/ vol. vi. 

(15) W. J. Sollah.— 1 Encyclopaedia Britanniea/ Sponges. 


LV. —Descriptions of Eight new Species of Butterflies from 
New Britain and Duke of York Islands , in the Collections 
of the Hon . Walter Rothschild and Mr . Grose Smith, cap¬ 
tured by Captains Cayley Webster and Cotton . By H. 

Grobe Smith. 


Rapilio Websteri . 

Male .— Upperside. Both wings black. Anterior wings 
with a curved row of six white spots between the veins 
towards the apex, the first above the costal nervure narrowly 
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linear, the second and fourth the largest, the latter being con¬ 
cave on its outer edge, the third and fifth smaller, the sixth 
the smallest; the apex beyond this row is dusted with a few 
grey scales, and tliere are rays of grey scales in the cell. 
Posterior wings with a largo greenish-white patch across the 
disk and the outer fourth of the cell, that part which lies 
above the upper subcostal nervule not extending inwardly 
towards the base, as in other species of this group; the outer 
edge of the white patch is eniargiuate and somewhat concave 
between the veins. Incisions in both wings narrowly white. 

Underside . Anterior wings brown-black, with the curved 
row of spots towards the apex as on the upperside, but larger, 
between which and the apex is a series of rays of greyish- 
brown scales between the veins. Posterior wings black, with 
a submarginal row ot seven rufous-brown spots, crossing the 
wings from below the costa to the arml angle, the fiist, sixth, 
and seventh spots being the largest; inside the row of spots 
are a few patches of blue scales, those towards the anal angle 
being the most conspicuous. Incisions on the posterior wings 
broader and rnoie conspicuous than on the upperside. 

Female .—Both wings dusky brownish grey, dusted with 
brown scales. Anterior wings crossed from the costa, a 
little beyond its middle, to near tin*, outer angle by a curved 
row of white spots, dusted on each side with grey scales and 
divided by the veins, those at the end of the cell, which they 
slightly invade, the most elongate, thence gradually dimin¬ 
ishing towards the outer angle. Posterior wings with a large 
white patch, the upper part of which is bounded by the upper 
subcostal nervule, crossing the outer third of the cell and 
extending downwards along the submedian nervure, with 
some grey scales between that nervuie and the inner margin, 
the outer edge of the white patch radiates between the veins 
aud is clearly defined ; a rufous subquadrate spot above the 
anal angle, followed by another between the two lowest 
median nervules. Incisions narrowly white. 

Underside as above. On the anterior wings the curved 
row of white spots is more distinct and invades the end of the 
cell, which is broadly aud irregularly marked with black. 
On the posterior wings the white patch extends nearly to the 
inner margin, there is a submarginal row of rufous bars 
between the veins, the spot above the anal angle is larger 
than on the upperside, aud there are clusters ot blue scales 
in the interspaces of the median nervules outside the white 
patch. Incisions more broadly white than on the upperside. 

Expanse of wings, <£ 4, ? 4f inches. 

Jiao. New Britain. 
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Belongs to the group of P. or menus, Gudr., and other 
allied aperies. The male differs from them principally in 
having the row of sputa towards the apex of the anterior wings 
curved, less oblique, and further from the apex, and on the 
posterior wings in the upper part of the white patch on the 
upperside not extending inwardly along the costa towards the 
base. The female differs in having the curved row of white 
spots which crosses the anterior wings much more restricted, 
the patch on the posterior wings being pure white, wider, and 
more clearly defined. 

Uadcbra eburaci. 

Male. — Upperside. Anterior wings velvety brown, with a 
submarginal row of four indistinct bluish-white spots between 
the veins towards the apex (absent in some specimens, nearly 
obsolete in others). Posterior wings with the outer two thirds 
the same colour, the inner third, including the upper part of 
the cell and the space between the upper median uervule and 
the costal margin, paler dull brown; one or two indistinct 
submarginal spots between the veins towards the apex (absent 
in some specimens). 

Underside . Both wings more rufous velvety brown than on 
the upperside. Anterior wings with a dull streak dusted out- 
waidly with a few whitish scales above the submedian 
nervure from the base to two thirds of its length, the space 
below that nervure to the inner margin whitish grey ; a small 
spot in the cell, three or four spots beyond it, situate vertically 
below each other, of which the first and third are the largest 
and roundest, and a submarginal row of seven spots following 
the contour of the outer margin, curved rather sharply towards 
the apex and costal margin. Posterior wings with a large 
spot towards the end of the cell and a curved row of seven 
similar spots beyond it; a submarginal row of seven spots 
between the veins, the spot above the first subcostal nervule 
the largest, the others smaller and gradually decreasing in 
size; three or four minute spots a little before the outer 
margin, towards the apex; the spots on both wings bluish 
white. 

The female resembles the male, but is rather paler on the 
upperside, with two spots between the veins towards the apex 
of the posterior wings; on the underside of the anterior wings 
the dull streak above the submediau nervure of the male 
is represented by a conspicuous pinkish-grey patch. 

Expanse of wings 3 inches. 

Bab. New Britain and Duke of York Islands. 
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Vadebra lacon. 

Male .— Upper side darker velvety brown than in V. eboraci f 
and with the anterior wings suffused with purple; on those 
wings are two small purple spots near the apex between the 
veins, and two minute submarginal spots between the median 
nervules. Posterior wings with the costal and outer marginal 
area paler brown, with two small purplish-white spots between 
the veins towards the apex. 

Underside . Both wings paler dull brown. Anterior wings 
with a spot near the end of the cell; a row of five spots 
crossing the disk beyond the cell, the two uppermost elongate 
and curving inwardly, the thiid nearly obsolete, the fourth 
larger and round, the fifth triangular with the apex pointing 
inwardly, two or three very minute submarginal spots between 
the median nervules and two larger spots near the. apex; a 
very narrow pale streak below the third median nervule; 
the space below the submedian nervure in the middle is 
greyish. On the posterior wings is a spot near the end of the 
cell; a row of five spots surrounding the cell, two spots towards 
the apex, as on the upperside, and a row of small spots 
between the veins a little before the outer margin, two spots 
in each interspace; all the spots pinkish blue-white. 

The female resembles the male on the upperside of both 
wings, but is rather paler; on the posterior wings are 
three subapical round spots whiter than the two spots in the 
male. 

On the underside all the spots and markings are larger 
than on the upperside. 

Expanse of wings, <$ 2g, $ 2£ inches. 

flab. New Britain. 


My tics Cottonis. 

Male ,— Upperside resembles M. eucosmetos } Godin. & Salv., 
but the pale area is purer white. On the auterior wings the 
pale patch towards the apex is less conspicuous, being scarcely 
visible. On the posterior wings the pale area is more 
restricted, the outer third of the wings being more broadly 
and more bluish black. 

Underside . The subapical pale patch is pure white, not 
tinged with yellow as in M. euoosmetos , and is considerably 
narrower; the pale area in the middle of the wings is also 

C ure white, but more extended, aud the red subuiarginal spot 
etween the upper median nervules is much smaller. On the 
posterior wings the red costal band at the base of M. eucos~ 
metos is extended uninterruptedly into the interspace between 
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the costal uervuro and the upper subcostal nemilc, and 
extends over it towards the apex until it joins the dark outer- 
marginal band; the outer three fourths of the costal margin 
is broadly black, the basal fourth being red, below which is 
a large black patch at the base, as in M, eucosmefos , which 
extends over the basal part of the cell and of the interspace 
above it; the outer third of the wings is blue-black, in which, 
between the median nervules and submedian norvure, arc 
situate three greenish-yellow patches and a series of mib- 
mnrginal pale streaks. 

Expanse of wings 2£ inches, 

Hal. New Britain. 

One male, in the collection of Mr. Grose Smith. 

Mycalesis maura . 

Male .— Upperside* Both wings resemble M. cethiope , Butl., 
but the zone round the ocellus on the anterior wings is rather 
brighter fulvous and the pale space under it is more con¬ 
spicuous, On the posterior wings the disk is crossed by a 
row of four ocelli, of which the Inst and fourth are the 
smallest and the third is much the largest, the fulvous zones 
round the ocelli being very bright and wider than iti M.cethiops , 
the two middle zones being confluent, and each of the zones 
surrounded by a narrow dusky ring; the space outside the 
ocelli to the outer margin is pale olivaceous buff-colour, in 
which are situate two undulated lines, the inner of which is 
broader than the outer ; a dark streak crosses the disk between 
the end of the cell and the ocelli. 

Underside with the outer third of both wings much paler 
than in M, aitkivpSj the outer edge of the dark basal portion 
of the wings being more undulated and tinged with rufous 
brown; both wings crossed before the middle by undulated 
rufous-brown lines ; the space in which the ocelli are situate 
on the posterior wings is much paler buff and the zones round 
the ocelli are brighter than in M. mthiops . 

Th $ female on the uppersidc resembles the male, but the 
ocelli are much larger and the fulvous zones round them are 
paler and broader, the number ot the ocelli on the posterior 
wings being increased to six. On the underside the pale 
space in which the ocelli are situate is broader and whiter 
than in the male. 

Expanse of wings, J 1J, ? 2 inches. 

Hah New Britain. 

Very close to M. mthiops ; tile spots on the underside of the 
posterior wings are arranged somewhat differently and more 
regularly. 
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Mycalesis matho. 

Male.—Upperside resembles M. terminus , Fabr., but differs 
as follows:—Both wings are shorter and roundor, the basal 
half of the anterior wings darker and more rufous ; the space 
in which the discal ocellus is placed is* paler and the ocellus 
is much larger 5 the space beyond the ocellus to the outer 
margin is paler and is traversed by a narrow dark line. The 
posterior wings are darker rufous brown and the two middle 
ocelli are larger. 

On the underside the ocelli on both wings arc larger and 
the outer third of the wings is paler; the inner two thirds is 
crossed in the middle by two undulated brown lines, of which 
those on the posterior wings are the more distinct. 

The female resembles the male, the pale fulvous area in 
which the large ocellus on the anterior wings is placed being 
clearly defined. 

Expanse of wings 1§ inch. 

Mao. New Britain. 

Near to M\ terminus , Fabr., and M. remulia , Cram. This 
species had been previously sent to me by the Rev. Mr. Rickard 
in some numbers. 

Epimastidia albo-ccerulea. 

Male .— Upperside brilliant cmruiean blue, with the outer 
margins of both wings black. Posterior wings with the costal 
thira greyish black. 

Underside white, with the outer margins of both wings 
broadly dull black, centred with velvety-black lunules, 
bordered inwardly with bright blue lunules and outwardly 
with conical bright blue spots, towards the base of which 
are situate a series of velvety-black bars, almost covering 
the outer edge of the blue spots, which is only indistinctly 
seen. 

Expanse of wings If inch. 

Mao. New Britain. 

Very near E. arienis f Druce, from the Solomon Islands, 
but more brilliant blue on the upperside, and on the underside 
the outer dark margins, in which the blue lunules and spots 
are veiy brightly distinguished, are broader and blacker. 

Thysonotis erne. 

Male. — Upperside resembles T. cepheis, Druce. 

Underside. Both wings more cinereous grev, with the pale 
spaced on them more cinereous white, un the anterior 
wings the pale space does not extend quite so far over the 
Am. db Mag. N. Hist * Her. 6 . Vol . xiii, 34 
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disk towards the outer margin. On the posterior wings the 
metallic colouring at the base of both wings and in the discal 
band across the posterior wings is more bluish and less 
golden green, while the black velvety spots in the band are 
more extended inwardly; the outer edge of the band is further 
from the outer margin and more convex between the veins. 
Both wings are broader and more rounded at the apex. 

Expanse of wings ]# inch. 

Hob . New Britain. 


LVI .—Observations on the Derivation and TTomologies of 
some Articulates . By Jamks D. Dana *. 

The term Articulates is used here in preference to Arthropods, 
because the latter group is believed to be not a natural one, 
Crustaceans and Insects being less closely related to one 
another, as indicated beyond, than Annelids and Insects. 

Derivation of Limuloids and Crustaceans .—As has been 
suggested by Lankester, it is probable that all the Articulates 
are successional to the Rotifers. There is reason for believing 
further that the types of Annelids, Crustaceans, and probably 
that of Limuloids had their independent Rotifer origin. 

The Nauplins, or larval form of a Crustacean, shows, by its 
haying but three pairs of limbs (two besides an antennary 
pair), that the type is not successional to a many-jointed 
Annelid^ but rather to some Pedalian-like Rotifer. The 
discoveries of Prof, C. E. Beecher announced in the preceding 
and earlier numbers of this ‘ Journal ’ leave no doubt that the 
Tnlobites are multiplicate Isopod Crustaceans, precursors of 
the normal Isopods, as the true Phyllopods, also multiplicate 
species, were precursors of the Decapods +. 

The Eurypterids, the early form of the Limuloids, ate 
related to Crustaceans in number of body-segments, it being 
10 , as in the Tetradecapods, and in the fact that 13 of these 19 
segments pertain to the thorax and abdomen. But the wide 
distinction exists that the Eurypterids have no thoracic or 

• From the 4 American Journal of Science/ May 1894, pp. 325-889. 
t In the Author’s * Report on the Crustacea of the Wilkes Exploring 
Expedition/ the Rotifers are made the lowest subdivisions of Crustacea 
(p, 1408), and the Trilobiies are placed, with a query, in the subdivision 
of Tetradecapods, as multiplicate forms under the typo. In the text 
ftbove the expression true Phyllopods is used, because most of the so- 
called Phyllopods of the Palaeozoic exhibit, in the specimens, no evidence 
that they are multiplicate, that is, have an excessive or abnormal number 
of body-segments or appendages. 
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abdominal limbs, and the only true feet which they have are 
also at base mouth-organs, that is organs that pertain to the 
head. Moreover, as has been shown by Packard and others 
for the Ltmulus , they do not pass through the Nauplius stage 
in their development. These diversities and agreements 
appear to indicate a derivation for the Limuloids nearly like 
that of the Crustacean type, but probably not from Crusta¬ 
ceans. But since Limuloids cannot yet be proved to have 
existed before the Trenton period in the Lower Silurian, a 
derivation from some species related to the Ceratiocarids is 
possible. Since many, if not all, of the Eurypterids were 
freshwater or brackish-water species, the transfer to fresh 
water may have been an incident attending the divergence, 
and also an explanation of their attaining so great dimensions, 
fresh water having been their protection. The large Eury- 
pterids, several feet in length, would have been helpless 
among Sharks and Ganoids. 

Derivation of Arachnids ,—The line to the lower and earlier 
Arachnids, that is, to the Scorpions, leads up, accoiding to 
Van Beneden, Packard, and others, from the early Pterygotus* 
like Limuloids, The early Scorpion, as well as the modern 
kinds, has the same number of body-segments as a Eary- 
pterus or Pterygoim —namely, 7 thoracic and 6 abdominal 
(precisely the normal number in Crustaceans),—the same 
cephalic relations ot the legs, the same absence of abdominal 
appendages, a like absence of thoracic appendages from all 
the segments excepting the first two, and similar functions in 
the members pertaining to these two segments. Further, 
according to 3J. Peach, these early Limuloids sometimes 
have, like the Scorpions^ pairs of “ combs ” or pectinated 
organs on the underside ot some of the thoracic segments. 

But in this change from an aquatic to a terrestrial species 
the upward progress in structure was great. The four poste¬ 
rior pairs of feet in the terrestrial Scorpion have no longer 
the low-grade feature of serving as jaws as well as feet, but 
are simply feet; they are the chief organs of locomotion, and 
only those of the anterior pair are appendages to the mouth. 
The antennas are shortened to pincers (falcea), that also serve 
the mouth* The four pairs of feet are thus cephalic organs, 
if comparison be made with the Limuloids and Crustaceans, 
though in arachnology they are called thoracic . In the later 
true Sniders the body had lost its true Eurypteroid abdomen, 
but baa still, in Palaeozoic species, its distinctly segmented 
thorax; and this thorax is the abdomen of arachnology* It 
is segmented in some modem species, while in others the 
subdivisions have become obsolete or are but faintly indicated, 

34* 
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The abdomen of the Eurypterid, however, exists as a slender* 
jointed thread in Geralinura of Scudder, of the Carboniferous, 
which has its Illinois and also Bohemian species, and has 
survived till now in the modern Telyphonw* 

Derivation of Myriapods and Insects .—Myriapods, although 
inferior to Insects, are as yet known only from the early 
Devonian* The Devonian species, and also those of the 
Carboniferous, are of the Millepede or lower doubly multi- 
plicate section of Myriapods, with one exception, that of the 
remarkable few-jointod caterpillar-lihe Pahrocampa of Meek 
and Worthen. 

The fact of a line of succession from Worms to Myriapods 
and from Myriapods to Insects has not been proved by geolo¬ 
gical discovery. The derivation of Myriapods from some 
type of Annelids is zoologically suggested, as long since 
recognized, by the apparently transitional form of Peripatus 9 
a low-grade Myriapod resembling much the larva of some 
Insects, and by the like multiplicate structure of Annelids 
and Myriapods. It might be inferred also from the resem¬ 
blance of the Palmocampa of the Illinois Carboniferous to the 
caterpillar of an Insect of the genus Avctia , as i©marked by 
Scuddcr. 

Myriapods are regarded as the precursors of Insects on 
account of their approximate resemblance to the latter in 
antennas and the appendages of the mouth, and because also 
of the worm-like form of most Insect larva, these larva 
appearing to be survivals of the Myriapod stage. In the 
change nom an Annelid and Myriapod to an Insect the 
multiplicate feature disappeared and the number of parts 
became essentially the fixed normal number of the type, both 
as regards the body-segments and their jointed appendagea. 

The rise of grade from the Myriapod to the Insect involved 
the appropriation of the three body-segments of the Myriapod 
bcariug the three anterior pairs of feet (which correspond 
normally to half the body-segments of the head of an Isopod 
Crustacean) for forming the isolated middle section of the 
body, called the thorax, and the suppression of all the other 
pairs of feet. In both Spiders and Insects the change involved 
also a general concentration of the structure toward the 
cephalic nervous centre, that is a shortening of the range of 
cephalic control, and especially the distance to the posterior 
limit of locomotive action. Compared with a crab, the 
highest type in the Crustacean series, its superior, an ant, is a 
very little thing. 

The fact that in low-grade Insects there is no proper 
metamorphosis, while in the higher, as they rise in grade, the 
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larval stage is lower and lower in embryonic level, suggests 
that the larval stage results from an attendant retrograde 
embryonic change to a line parallel with the Myriapod, and 
beyond to the memberless condition of a worm. The 
principle appears to be a general one among animals, and 
thence the higher the species the longer the stage of youth. 

The relations in body-segments and limbs between the 
classes of Crustaceans, Limuloids, Arachnids, Myriapods, and 
Insects are shown in the table (p. 505). The segments of 
the body are numbered along the ieit margin; the zero oppo¬ 
site signifies that the segment, though present, has no 
appendage. 

In this table the following abbreviations are used:—Ant, 
antenna ; App., pairs of jointed appendages, either pediform 
or branchial; M., mandible; Mx., maxilla; P., feet; M-I\, 
teet that serve also as jaws; Mx. & L. (under insects), 
maxillae and labium; Fol. P., foliaceous or lamellar feet or 
appendages. 

Under the Limuloids the genus Eurypterus fails of an¬ 
tennae, but they are present m Pterygotus and are chelate; 
and this chelate (or thumb-and-finger) form characterizes also 
the modern Ltmulus , the Scorpions, and the common Spiders. 
In the table the two pairs of maxilltc of Insects are assumed 
to belong to a single body-segment, as held by many zoolo¬ 
gists, including (as lie himself informs the writer) Prof. S. 1. 
Smith ; the table shows that, with this admission, the thorax, 
and head of an Insect are essentially homologous with the 
head of a Tetradccapod Crustacean. 


LVII.— New Species of Cyclophorus and a Spiraeulum from 
the Khasi and Naga Hills , Assam. By Li cut.-Col. H. H. 
Godwjn-Austen, F.R.S. &c., and Col. R. Beddome. 
F.L.S. &c. 


Cyclophorus Muspratti ) sp. n. 

Shell umbilicated, turbinate, slightly keeled; sculpture, 
apex smooth, the whorls thence are longitudinally ribbed and 
striated, increasing in strength near the suture from above 
downwards, and crossed by tne lines of growth, producing a 
decussate surface; this is coarser and rougher on the last 
whorl and under surface. Colour madder-brown, crossed by 
mottled broken white lines on whorls 3 and 4, (Spire conic, 
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new Species o/'Gyclophorus. 

moderately high, sides slightly convex, apex sharp; suture 
shallow; whorls 5, sides convex, the last somewhat keeled; 
aperture circular, oblique; peristome white, not thickened, 
slightly reflected. 

$&«,type: maj.diam.48*75,min. 39*0; altaxis22*25 mm* 
largest: 50*0, „ 42*0; „ 23*0 ,, 

hoc. Naga Hills ( Doherty ); Maokokchung, Naga Hills 
(Muspratt ). 

In the young shell the longitudinal striae are very sharp 
and distinct, quite lirato in appearance ; this character sepa¬ 
rates it from tne other Bpecies of Cydophorm from these hills. 

Gydophorus nagacmis , sp. n. 

Shell umbilicated, turbinate, not keeled; sculpture, lines of 
growth only, without any spiral lines being visible. Colour 
grey-brown, more ochraceous below, when wetted of a madder- 
brown colour; a white line on the periphery, bounded by a 
broad very dark band, shaded off* below; the third whorf is 
crossed by narrow wavy white lines; in the next growth 
these lines are wider apart and zigzag in outline; the next 
and final growth is plain. Spire depressedly conoid, apex 
subacute; suture shallow ; whorls 5, rounded; aperture sub¬ 
vertical, large, circular, grey within; peristome not much 
thickened, scarcely reflected, bright orange-red. 

Size: maj. diam.45*0, min. 36*0; alt. axis21*0mm. 

Lac. Naga Hills, near Khonomaand Kigweraa, 5000-6000 
feet {Doherty ); Maokokchung (I Impralt). 

The form ot this species is very similar to C . Pearsoni , but 
the red of the lip is more intense than in shells from the 
typical locality; its very smooth surface also distinguishes it. 

Cydophorus pmiloneurus , sp. n. 

Shell umbilicated, turbinate, keeled ; sculpture, apex smooth 
and shining; five distinct lirate ribs ruu contiguous to the 
suture on the lower margin of the whorls, commencing with 
the third whorl; these have two finer thread-like ribs between 
them, and similar fine liration is continued above and on the 
lower surface of the shell, crossed by strong lines of growth 
on the epidermis. Colour umber-brown, marbled with madder- 
brown, given off from a few strong spots of this colour next 
the suture; the peripheral rib is dashed with white at 
intervals. Spire conoid, sides flat, apex sharp; suture shallow; 
whorls 5, subconvex, the last sharply keeled, forming a strong 
rib; aperture oblique-ovate, ample on the outer margin, grey 
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within; peristome white, well thickened in mature shells, 
sharply reflected. 



Ma], diam. 

Min. diam. 

Alt. axis. 


mm. 

mm. 

mm. 

Type. 

, 31-0 

25-75 

150 

Col. Bcddome'a largest gp. 

33*0 

26-0 

16-0 

Var. with red lit) ( aureo - 
labrtSy Ncv.) . . . 

j 34-5 

27-5 

15*5 


Zoo . Type from the Laliupa Naga Hills, Munipur [coll. 
Lieut,-Col. Godwin-Austen), and eastwaid to the Diking. 

Lieut.-Col. God win-Austen found two specimens or this 
species in the Lahdpa Naga Hills, in 1873; the late 
Mr. Ogle sent him three from the neighbourhood of the Diking 
Eivcr, far to the eastward. Mr. Doherty obtained it in the 
Naga Hills, and Col. Beddome lately recorded it from Mr. Mus- 
pratt from Maokokchung, in the Na^a Hills. In these eastern 
mils this form takes the place of ( 7 . sebrinus of the Khasi 
Hills &c., but it is much larger, the spiral ribbing is much 
stronger, the whorls are more convex, and it is more openly 
umbilicnted. 

All the specimens in Lient.-Col, God win-Austen’s collec¬ 
tion, and also those collected by Mr. Doherty, are white-lipped 
shells; among the specimens received by Col. Beddome the 
red-lipped predominate *. 

The coloration is very variable; in some, as in the type, the 
marbling occurs in tine zigzag lines far apart, in other 
examples these are so closely run together as to give the shell 
a beautiful ruddy colour. 

Oyclophorua Fultoni , sp. n. 

Shell somewhat depressedly turbinate, rather widely um- 
bilicated, periphery rounded; sculpture nearly smooth, under a 
lens a fine, close, oblique, vertical striation is apparent, which 
is obsoletely decussated with delicate spiral lines. Colour a 
uniform dark ruddy brown or madder-brown above and on 
the sides, but several narrow and two or three broader dark 
longitudinal bands are distinguishable in a strong light, pearl- 
white beneath. Whorls 5, the last very large, rather suddenly 
increasing towards the aperture, the last three apical whorls 

* Nevill, in his * Hand-list/ 1878, p. 208, does not separate the Eastern 
forms, but names three specimens sent to the Indian Museum by Mr. 8. E, 
Teal, from Bibsagar, as var. an rwlaMa. He say a, “ The largest variety 
I have yet seen and tho only one with a coloured peristome, tu this case 
a brilliant orange-colour." It may therefore stand under the above name. 
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a new Species of Spiraculura. 

rising suddenly; suture shallow; aperture wide, nearly 
circular, a little higher than broad, oblique ; peristome con¬ 
tinuous, rather thickened, slightly reflected, pale yellowish, 
coltimellar margin rounded ; operculum of the same colour as 
the shell, haring 5 or 6 acutely defined volutions, the inter¬ 
spaces with the usual oblique lines of growth. 

Size : maj. diam. 49, min. diatn. 43; alt. axis, max. 20, 
min. 19 mm, 

Loc. Khasi Hills; three specimens obtained by Mr. Fulton. 

The affinity of this beautiful species is with (7. siamemis, 
from which it differs in its more depressed form and more 
oblique aperture, and especially in the coloration. The exact 
locality is not known; the Khasi Hills is a large tract, and 
many species found on the northern slopes draining to the 
Brahmaputra are not found on the south side, while inter¬ 
vening is a high grassy plateau with a very scanty number 
of land-shells. 


Spiraculum nagaense , sp, n. 

Shell discoidal, upper surface flat, widely umbilioated; 
sculpture, strong lougitudinal striation, covered with a thick 
epidermis, with two parallel bands of closc-set hairs on the 
periphery. Colour umber, with a series of darker bands 
crossing the whorls. Spire quite flat; suture deep, the sutural 
tube is 4*5 mm. behind the peristome, is well developed, 
arched and bending over, and lies directed backwards and 
parallel with the suture; whorls 6, rounded, the last 
descending very slightly; aperture circular; peristome 
thickened, white, continuous, with an angulate notch above 
and close to the body-whorl; operculum widely spiral, shelly, 
whitish grey. 

Size : maj. diam. 17'5, min. 14*0 ; alt. axis 5*25 mm. 

Loc. Maokokchung, Naga Hills ( Mwpratt ). In coll. Col. 
Beddorne. 

This small form mav be distinguished from 8 . hispidum , 
var. minor , of Teria Gnat in the Khasi Hills and base of the 
Dafla Hills, in the form and direction in which the sutural 
tube lies backward on the shell; in hispidum it lies across 
and nearly at right angles with the suture, in this new form 
it is on the line of the suture. 
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LVIII.— On the Affinities of the Cretaceous Fish Protosphyrmna. 
By A. Smith Woodward, F.L.S., of the British Museum 

(Natural History). 

Ik 1889* it was incidentally pointed out that a remarkable 
resemblance could be observed between the jaws and dentition 
of the Cretaceous fish Protosphyrcena and those of the Upper 
Jurassic genus llypsocormus . Since that date further im¬ 
portant information has been published in reference to the 
osteology of the first-named genus t* while beautiful examples 
of llypsocormus have been acquired by the British Museum 
from the Lithographic Stone of Bavaria and the Oxford Clay 
of Peterborough. The opportunity is therefore afforded for 
extending comparisons further, and I undertake this task with 
all the more interest since it is now proved beyond doubt that 
Protosphyrama differs from all known “Toleostei” (i.) in the 
structure of the pectoral fins, (ii.) in the development of the 
splenials in the mandible, (Hi.) in the structure of the large 
teeth, and (iv.) in the presence of a large gular plate, followed 
by a numerous series oi comparatively short and broad 
bianchiostegal rays. 

All the new evidence combines to show that the origiual 
suggestion of five years ago waR one of some importance, and 
it now appears that Protosphyrcena and llypsocormus resemble 
each other in at least the following seven prominent characters. 

(1) Postrum and Upper Jaw .—The ethmoidal region is 
consolidated into a pointed rostrum, usually more produced in 
Protosphyrama than in llypsocormus , but similarly fused at 
the base with the small vomers, which bear a pair of very 
large teeth As shown by an example of //. tenuirostria in 
the Leeds collection from the Oxford Clay of Peterborough 
(Brit. Mus. no. P. 6917), the premaxilla is triangular in that 
fish, and both this bone and the maxilla agree closely with 
the corresponding elements of P, nitida } as described and 
figured by Felix ( he . cit . pi. xiii. fig. 1). As in /Vote- 

♦ Smith Woodward, “ Preliminary Notes on aorae new and little- 
known British Jurassic Finhes,” Gaol. Mag. [ilj vol. vi. p. 451 (1880). 

t J. Felix, w Beitroge zur Kenntniss dor Gattung PrvtQsphyrmm> 
Leiily,” fceitsehr. deutsch. geol. Geaell. vol. alii. pp. 278-302, pfi. xii.~ 
xiv. (1890) j A. B. Crook, “ Ueber nudge fossil© Knochenfiaehe aus der 
mittleren Kreide von Kansas,” Pakeuntogr. vol. xxxix, pp. 109, 110 
(1892). 

\ From the Cambridge Greensand the writer is acquainted with 
uudescribed evidence of a species of P'otoephyrcma with a snout as short 
as in Hypsocot'mue tenuirontri*. 
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sphyramuy so in Hypsocormus the preniaxilla bears a few very 
large teeth, the maxilla having smaller and more numerous 
teeth, 

(2) Cheek-plates* —Besides the large postorbital cheek- 
plates in Protosphyrwna Felix also notes (foe. cit . p. 282) 
some comparatively small secondary postorbitals forming the 
actual hinder border of the orbit. Exactly the same arrange¬ 
ment is observed in JTypsocormus (Brit. Mus. nos. P, 6011, 
P, 6917), as also in the allied genus Pachycormus *. 

(3) Mandible .—The mandibular symphysis is similarly 
constituted in the two genera under comparison, the stout 
(anterior) splenials entering the symphysis, rapidly tapering 
behind, and each bearing one or two very large teeth in 
addition to the smaller teeth. In both genera also the ante¬ 
rior end of the tooth-bearing margin of the dentary bone 
curves downwards and is provided with about three large 
teeth pointing forwards. The present writer has never 
observed any evidence of a distinct presymphysial bone in 
either genus. 

(4) Structure of the large Teeth .—Felix observes (foe. cit* 
p. 289, pi. xiv. fig. 4) that, when viewed in transverse section, 
the large teeth of Protosphyrwna exhibit a remarkably com¬ 
plex structure. They are, in fact, compound, showing a 
number of distinct Bmall pulp-cavities, each surrounded by its 
own separate zone of vasodentine. Precisely the same struc¬ 
ture can be seen in a transverse section of a large tooth of 
Hypsocormus Leedsi in the British Museum (no. 1\ 6914). 

(5) Hranchiostegal Apparatus .—The large gular plate and 
numerous broad branclnostegal rays shown by Felix in his 
figure of Protosphyrcena (foe. cit . pi. xii. fig. 3) arc exactly 
similar to the corresponding plates in Hypsocormus and Pachy¬ 
cormus . and only approached among “ Teleostei ” in Slops 
and its allies. 

(6) Pectoral Fins .—It is now proved f that the pectoral 
fins of Protosphyrwna are the well-known fossils described 
by Cope under the name of Pelecopterm J; and on comparing 
these with the corresponding fins of Hypsocormus as shown in 
the British Museum (nos. P. 6011, 6917), it will be observed 
that there is a very close general resemblance. The fin-rays 
are unjointed except quite at the extremity, and they are all 

* H. E. Saiivage, “Note sur le Genro Pachycormus* Bull. Sue. Linn. 
Normandie, [8] vol. vii. p. 144, pi. iv. (1883). 

t A. U. Crook, Bftlwonto^r. vol. xxxix. p. 110. 

t E. D. Cope, * Vertebrata of the Cretaceous Formations of the West/ 
p. 244 a (1875). 
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very closely pressed together; in both coses the anterior edge 
of the fin is obliaue, some of the anterior rays terminating 
successively at tue border (considerably more in Proto- 
sphyrama than in Hypsocormua) j and in both cases the 
anterior edge is roughened by a deposit of a hard enamel- 
like substance* Unfortunately there is as yet no precise 
information concerning the basal bones of the pectoral fin 
in Hypsocormua. 

(7) Axial Skeleton of Trunk .—Negative evidence can only 
be regarded as of slight value, but it is nevertheless note¬ 
worthy that traces of vertebra* are wauting in all the known 
specimens of Protosphyrama. It seems likely indeed that this 
fish will eventually prove to have possessed a persistent noto¬ 
chord as devoid of peripheral ossifications as that of Hqpao- 
cormus and Packycormus ; and in this connexion it is of 
interest to record that two fragmentary examples of the trunk 
of a small Rypaocoi'mua-Yikft fish have been discovered in the 
Upper Cretaceous of Sahel-el-Alma, Mount Lebanon. One 
of these specimens is in the British Museum (no. 49531) and 
the other in the Syrian Protestant College, Beyrout; and 
although no remains of a Protosphyra*na -like skull have 
hitherto been met with in the same deposit, the present writer 
has little hesitation in predicting that such will eventually be 
found. The axial skeleton of the trunk in these fossils 
exactly resembles that of Hypsocormua in the form and 
disposition of the close series of neural and hmmal arches; 
the squamation cannot be distinctly seen, but must have been 
very delicate; and the remains of the dorsal fin are well in 
advance of those of the anal fin. 

In conclusion, it may therefore be stated that Protoaphyrmna 
is not a M Tcleostcan " in the ordinary acceptation of the 
term, and that none of its characters hitherto discovered 
warrant its separation from the family to which the Jurassic 
genera Hypsocormua and Pachycormua are referred. It differs 
from both in the lateral compression of the teeth, and future 
discoveries may reveal still more distinctive features; while 
it is not easy as yet to estimate the true value of some of the 
points of resemblance noted above. It must suffice at 

C resent merely to suggest a profitable form of comparison to 
e made when still more satisfactory specimens of Pi*oto- 
spkyrma are available for study. 
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L1X.— Description of Apogonia ferruginea, Fabr n from the 
Type in the Banksian Collection of CoTeoptera. By CHARLES 
O. Waterhoitse. 

Some time since I had occasion to examine the type of Melo - 
hntha ferruginea } F. (Spec. Ins. i. p. 41), now placed in the 
genus Apogonia; and as the species of this genus are difficult 
to determine, I think the following description, drawn up at 
the time, may be useful. 


Apogonia jbrruginea, Fabr. 

Ferruginea, nifcida; capite sat pa roe punetato, el) poo brevi, angusto 
retiexo-marginato, confcrtim f'ortitor punetato, antice recto trun¬ 
cate; thoraco loxo Bat fortiter punctate; acutelle Jicvi; olytris 
fortitor punetatis, bicostatis, oostis nngustis vix olovatis; pygidio 
sal fortiter sat crobro punetatis. 

Long. 9 millira. 

Hah. Coromandel (GolL Banks in Brit , Mm ). 

This species is of a ferruginous colour, but in some lights 
has a very faint seneous tint on the forehead and thorax. 
The clypeus is coarsely and very closely punctured, straight 
in front, with the angles of the truncature obtusely rounded. 
The forehead has the punctures moderately strong, generally 
separated from each other by about two diameters ot a punc¬ 
ture. The thorax is obliquely narrowed in front and slightly 
so at the base, broadest behind the middle, the sides rounded 
posteriorly; the punctures arc moderately strong and are 
generally Separated from each other by about one and a half 
or two diameters of a puncture. The elytra have the punc¬ 
tures much stronger, and the punctures are generally separated 
by about one and one sixth times the diameter of the punc¬ 
tures ; the lines of punctures on each side of the narrow costm 
arc similar to the other punctures and are scarcely nearer 
together, so that the costas are not very conspicuous; towards 
the side there is a slight indication of a third costa ; the first 
costa is nearly uniform throughout, the second is a little 
dilated at the base and narrowed at the apex. The pygidium 
is small and has the punctures similar to those on the thorax, 
but a little closer together. 
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LX.— Two new Spectes o/’Myrmelooaidaj from Madagascar. 

By Robert M'Lachlan, F.R.S. &c. 

Palparea insular is, sp. n. 

Head above yellow, much swollen, but with a deep longi¬ 
tudinal sulcus; on the front part of the top there is a trans¬ 
verse shining black band connecting the eyes, joined to a 
diamond-shaped black spot on the middle of the vertex, in which 
is the sulcus; front black: clypeus and labrum bright yellow, 
on the former is a row of distant black hairs. Palpi black, the 
labial enormously long. Antenna) black, inserted in yellow 
sockets; the basal joint clothed with black hairs. Thorax 
yellow above, with three longitudinal black bands, one 
median, the others lateral (on the motathorax the black bands 
become somewhat vague) ; hairy clothing blackish on the 
pronotum, whitish and curled on the mesonotum (posteriorly) 
and metanotum; pronotum rather broader than long, the 
front and hinder margins strongly raised: thorax beneatli 
black, sparingly clothed with whitish hairs; a largo yellow 
spot at tho insertion of each pair of legs and also under each 
pair of wings. Legs black, with strong spinoso black hairs ; 
spurs and claws piceous. Abdomen ault yellowish above, 
passing into blackish after the third segmeut; this latter with 
numerous black points, whence spring cinereous hairs. In 
the male the abdomen is much more slender and longer than 
in the female, and the pale colour above is extended to the 
fourth or fifth segment; superior appendages scarcely longer 
than the last segment, black ; stout, curved upward, cylin¬ 
drical and obtuse, the opposing apices applied one to the 
other; they are clothed with very long black hairs; inferior 
appendage one half shorter, polished, rounded at the apex, 
convex beneath. 

Anterior wings broad (especially in the female), the ex¬ 
treme apex slightly angular; hyaline, with a very slight 
greyish-yellow tinge, marked with smoky black as follows 
there are rudiments of three oblique bands, one consisting of 
a spot under the radius in the basal fourth^ a second, ante- 
median. is formed of two spots (often united) ? extending 
from the radius half across the wing, the third is post¬ 
median and comprises a rather large subradial spot more 
or less connected with smaller epotB below it (all these 
spots are moie or less fenestrated with paler); the costal area 
is strongly marked with black spots rather regularly placed 
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and often triangular in form; similar spots are seen on 
the inner margin, and nearly the whole disk of the wing is 
black-spotted, more strongly in the basal and apical portions; 
at the latter the snots are often united into a maculose ante- 
apical band, and tho extreme apex itself is narrowly margined 
(the part of the wing least spotted is between the subradial 
oblique indistinct bands); pterostigma yellowish, rather 
distinct: neuration whitish yellow, blackish where it traverses 
the black markings, the radius black at the base. Posterior 
wings hyaline, with black markings :—in the costal area to 
about the middle are spots as in the anterior; a few small 
spots forming a broken angular line about the furcation of 
the lower cubitus; there are also three transverse bands, the 
first about the middle, arising under the radius, then angn- 
lated outwardly in an obtuse manner in the middle of 
the disk, and continued to the inner margin as three 
branches, which may be wholly or partially connected with 
the band or wholly disconnected; a second somewhat similar 
band is placed beyond the middle, and usually arises below 
the costa, but is sometimes only connected therewith by 
spots, its termination on the inner margin being as irregular 
and uncertain as the first band; the third band is macular 
and anteapical, and the apex itself is narrowly black; ptero¬ 
stigma and neuration as in the anterior, but the radius, 
cubiti, postcosta, and ramule of the lower cubitus arc black 
for at least the basal fourth. 

Length of body, 62-64 millim., ? 53-57 millim. 
Expanse of wings, $ 114-124 millim.. ? 135-142 millim.; 
breadth of anterior wing, £ 19-20 millim., 22-21 millim. 

Apparently common. 1 have ten examples before me, and 
have seen many more. There is reason to believe that the 
markings of the wings vary locally, as in most species of the 
genus. Allied to P. coffer and epee toms of tho African con¬ 
tinent, and more especially to the former, on account of its 
broad wings. It is the only described species from Mada¬ 
gascar, but I have seen others in o French collection. 

Myrmeleon validu#, sp. n. 

Head and thorax dull blackish above, dusky yellowish 
beneath, somewhat clouded with darker, AnteuruB black, 
nearly as long as the entire thorax and of nearly equal thick¬ 
ness throughout; the apex acute. Head much broader than 
the pronotum, much swollen above, with a median impressed 
longitudinal line, and two others, less deep, one on either side 
of the median, the apace enclosed between tiie outermost lines 
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being smooth. with two faint yellow marks posteriorly; the 
posterior angles each with a large yellowish spot extending 
round the eyes to the sides of the front; on the front the 
antennal sockets are yellowish; there is a short yellowish 
median line below the antennee and a broader median yellowish 
line on the clypcus, the posterior margin of which is also 
yellowish, as are the bases of the mandibles (otherwise the 
front is black); pronotum slightly longer than broad and 
very slightly narrowed anteriorly; a transverse sulcus divides 
it into two subequal parts, on the anterior part is a trans¬ 
verse row of four yellowish spots and on the posterior another 
row of three similar spots, all more or less rounded, and there 
are sparse, long, erect black hairs* On the front part of the 
raised portion of the raesonotum are two small yellowish 
spots (seldom visible), otherwise the thorax is spotless above. 
Legs stout, yellowish, all the femora and tibiae with a piceous 
line externally and an additional piceous line internally on 
the intermediate and posterior femora, and an annulation of 
the same colour near the base of the posterior tibiae; tarsi 
piceous externally, the basal joint yellowish, as long as the 
second to fourth united, the fifth nearly equalling the first to 
fourth, spurs piceous. much shorter than the basal joint. 
Abdomen slender, uniformly fulvous above, paler beneath (but 
in the female the apical portion often passes into blackish 
above): in the male the abdomen is terminated by two up* 
directed valvules (or appendages), closely applied one to the 
other, with a yellow wart at their base, and clothed with 
long and strong black hairs; in the female arc two short, 
stout, cylindrical inferior appendages clothed with long 
black hairs, shorter than the narrow, swollen, terminal dorsal 
segment, which is clothed with similar hairs. 

Wings long, rather broad, acute at the apex, the posterior 
scarcely shorter than the anterior and only slightly narrower; 
costal margin of the anterior straight; the postcosta entering 
the inner margin soon after the first fourth of the length of 
the wing; both pairs are hyaline, highly iridescent, uniformly 
tinged with pale fulvous, which deepens slightly in the apical 
portion, and quite without markings, excepting the conspicu¬ 
ously large oval whitish pterostigma \ neuration fulvous, the 
network very dense, and to this is largely due the uniform 

• The presence of these short appendages or cerd would seem not 
unnaturalfr to indicate that the individuals possessing them am make, 
and not females; but in this case it is not so, for, apart from other 
characters, they are present only in those examples in which the knob 
(or “pelote ”) at the extreme base of the inner margin of the posterior 
wings is to be seen, and this latter is a sure indication of the male in 
those Myrmeieonidm that possess it. 
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fulvous coloration of the wings; the corneous knob at the 
extreme base of the inner margin of the posterior wings of the 
male is small, rounded, and pale in colour; the costal area in 
these wings slightly diluted for a short distance near the base. 

Length of body, 40-48 millim., $ 42-54 millim. 
Expanse of wings, $ 98-110 millim., $ 95-181 millim.; 
breadth of anterior wing 12-18 millim. 

Apparently common. Thirteen examples are before me, 
and 1 have seen at least fifty. Probably the largest species 
of Myrmeleon as restricted. In form and general structure^ 
and even in the markings of the head and thorax, evidently 
allied to M . q u in q arm acu I at us, Hag , <!/. jiolt/zonu*, (rerst., 
and M. lethalis , Walk, (partim), of the African continent, 
but abundantly distinct. In my analysis of Walker’s species 
(Journ. Linn. Soc., Zool. ix. p. 279) I stated that, of the 
examples named by him, the one bearing the label il lethal i * ” 
is identical with quinquemaculatus , and that the other two 
equal Formicaleo leucoyriloe, Hag. Walker’s description 
was apparently drawn up from these latter. 


LXI .—Lateral Eyes in the < laleodidm. By H. M. Bmtx VRD, 

ALA. Cantab., F.L.S., F.Z.ti. (from the lluxley liesiuieh 

Laboratory, South Kensington). 

The Galeodidas have hitherto been thought to be unique 
among the larger Arachnids in not possessing lateral or 
accessory eyes. Such eyes, however, occur in all the speci¬ 
mens which I have so far examined, but in a position which 
fully accounts for their having been overlooked. 

Passing the Arachnids in review, we have what I am now 
inclined to consider as the most primitive condition in the 
Mygalidse. The ocular tubercle persists in this family, with 
the paired mediau eyes and the accessory eyes grouped upon 
it. As I have elsewhere* explained, the ocular tubercle may 
be considered to be the remains of the original dorsal surface, 
left like an island between the cephalic lobes, which have 
elsewhere met in the middle line. 

In other Araneids the ocular tubercle is obliterated, and the 
eyes are scattered about on the forehead. 

In Phrynue the ocular tubercle persists in its original 
position at the anterior end of the suture between the cephalic 
lobes. The accessory eyes have apparently wandered off 
laterally, and are fouud as a small group on each side, halfway 

♦ “On the Head of Galeadex and the Procephalic Lobosuf Arochnidsn 
Embryos," Zool. Auz. no. 420 (1898). 

Ann. <b Mag . N. Wet. tier. 6. Vol. xiii. 33 
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between the ocular tubercle and the lateral edge of the dorsal 
surface. 

In Thelyphonua the ocular tubercle appears to persist near 
its original position, while the lateral eyes have moved further 
back than in Pkrynua , and are close to the lateral edge of the 
dorsal surface. 

In Scorpio the median eyes persist, as a rule, upon an ocular 
tubercle, which has, however, in many cases travelled back 
along the suture between the cephalic lobes. The accessory 
eyes appear to have travelled off sideways while the ocular 
tubercle still occupied its original position, t. c. was at the 
anterior end of the suture between the cephalic lobes. They 
arc found along the fronto-lateral edge of the dorsal surface. 

In the Chernetidce the median eyes appear to have atrophied, 
while the lateral eyes persist in one or two pairs at the edges 
of the dorsal surface. 

In the Phalangidee, as a rule, only the median eyes are 
developed ; but lateral eyes also occur in rare cases, although 
those figured by Blanchard * have been shown to be glands. 

In the Galeodidse we have the median eyes on a sharply 
demarcated ocular tubercle situated in the original position, 
that is, at the anterior end of the suture between the cephalic 
lobes. The accessory eyes apparently, as in Scorpio , 
wandered off laterally, %. e . in the transverse plane, thus 
retaining their frontal position. But the enormous develop¬ 
ment of the mandibles, which is doubtless a secondary 
acquirement, together perhaps with the development of the 
curious foldings of the cuticle (to form the buttresses upon 
which the mandibles rotate), have led to the shifting of the 
eyes down, over the edge of the dorsal surface, on to the lateral 
surface, so that they now look downwards and forwards 

<% o-.. . 

In spirit-specimens the eyes themselves appear, when 
looked at with a pocket-lens oV even with the naked eye, as 
whitish patches, which vary greatly in form and arrange¬ 
ment. In fig. 1 they are seen to have run together to form 
a long oval patch j in fig. 2 there are two eyes—the anterior 
an oval, and the posterior a minute, nearly circular mass of 
pigment; whereas in fig. 3 they appear about equally deve* 
loped. I have not yet seen more than two on each siae. 

That these eyes are atrophying 1 think is apparent from 
their irregular forms and, perhaps, from their position. But, 
on the other hand, in some cases ( cf. fig. 8) they have a well* 
developed ganglion and regularly arranged retinal cells, the 


* ‘ Lea Arochnides/ pi. xxx. 
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Fiff. 1. 




Fig. l.~Outline drawing of the anterior end of a specimen of Mha 
meUma, Oliv., showing the position of the lateral eyes (e) 
me , median eyes on the ocular tuberclo. 

Fig. 2.—Portion of cuticle from a specimen of Galmk* arabs, Kocli 
cleared, showing the thickness of the cuticle, and a pair of eye 
like plugs of pigmont in chitinous pits. 
v\r* 3.—Tangential section through the same region of a small (am 
perhaps young) Jthax (from Taahkend); two eyes are seen 
with nerves and ganglion. As the fragment of the section wa 
not in situ, its position in the sagittal plane is only approxi 
mate. A portion of the complicated infolding of the euticl 
which forms the mandibular buttress appears in the section. 

85* 
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finer structure of which I have been unable as yet to make 
out* I could find no trace of a hypodermis between the 
retinal cells and the cuticle. 

The eyes have completely lost all traces of a lens* The 
cliitin is thinned away over them* so much so that very 
minute eyes are little more than plugs of pigment in deep 
chitinous pits (fig. 2). 

1 have thought it advisable to publish these notes in 
advance, as some time must still elapse before iny work oil 
the Galeodidw is ready for publication. 


LX IT .—Description of a new Longicorn Beetle of the Genus 
Diaxenes, i which has been found injuring some imported 
Orchids . By C. J. Gahan, M.A. 

The genus Diaxenes , Waterh., lias up to the present included 
but a single described species, and with regard to the locality 
of that species nothing very definite was known. The one 
example of D. Taylori , Waterh. (Ann. & Mag. NaV Hist, 
scr. 5, vol. xiii. p. 128), which the British Museum contained 
was found in the ltoyal Nursery, Chelsea, where it was 
gnawing off the stems of an orchid from Manilla, of the genus 
Phalcenomh ♦ Three additional examples are, 1 find, contained 
in the rascoe collection; these are ticketed “Moulmein/’ 
though on what authoiity is not stated, and cannot now be 
ascertained. My reasons for giving Burma as the habitat of 
the new species arc stated below. This new species has also, 
like its congener, exhibited a special taste for orchids, espe¬ 
cially those of the genus Dcndrobium . 

Diaxenes dendrobit\ ep. n. 

Fortiter pimetatus; pub© fulvo-brunnea sut dons© vestitus; pro- 
thorace elytrisiiuo albescento linoatia, liiteis ©lytrorum dorsalibus 
airmails; scutcllo fusco, puncta contruli et limbo externo a]bis; 
antennis griseo-fulvie, articulis 4° ad (i um plus miausve infuscati*. 
Long. 10—10, lat. 3^-5 £ mm. 

Hal . Burma. On species of Dendrobium . 

Strongly and rather closely punctured, with the punctures 
partly concealed by the close pubescence j this is mostly of a 
fulvous brown or drab colour, but there arc darker brown 
areas on some of the interspaces between the whitish lines; 
the pronotum bears three while lines, one median and one 
towards each side, the two latter converging anteriorly. Each 
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elytron has about six lines of a slightly yellowish tint, of 
which one lies along the outer margin, the second sets out 
just below the shoulder and is continued in a nearly straight 
direction along the side of the elytron, the third proceeds 
from the tipper part of the shoulder and joins the second a 
little before the apex; the next two lines are dorsal in 
position, they are subparallel to one 
another in the anterior fourth of the 
elytron, behind which they rather 
abruptly converge; after again diver- 
png slightly they converge to join 
one another at about the beginning 
of the apical fourth, whence they are 
continued as a single line up to the 
outer angle of the oblique apical 
truncature; the sixth is a very short 
line passing back fiom the base. In 
addition to these six linesan ashy-grey 
streak may be seen along the suture, 
with a rather faint and broken white line limiting it on the 
outer side. The body underneath lias a drab pubescence, 
with dark brown areas. The pro- and mesosterna and the 
lower part of the sides of the prothorax arc almost black in 
colour. The legs and antennas are covered with a nearly 
uniform drab-coloured pubescence ; but in some examples the 
intermediate joints of the antenna) are more or less dark 
brown towards the tip. The front of the head is also in some 
examples of a dark brown or nearly black colour; but this is 
partly due to the rubbing away of the pubescence. 

Four examples of this species are now in the British 
Museum collection; they were all taken alive iri England 
upon imported orchids. One was presented by the late 
Mr. J» C. Howring, who found it in his conservatory; two 
were sent by Mr. M‘Lachlan, with the information that they 
were certainly imported with Dendrobium nobile and were 
playing havoc with the leaves and pseudobulbs of some plants 
of this species; a fourth specimen, recently presented by 
Sir Archibald Buchan-Hopburn, was found upon the flower 
of Dendrobium atropurpureum . 

There are examples also in the museum of the Hon. Walter 
Rothschild at Tring; these were likewise found on orchids of 
the species Dendrobium nobile } which, Dr. Jordan informs 
me, were imported from Mouhnein, The areas of known 
distribution of the two species of Dendrobium mentioned 
appear to overlap only in Burma; so I think I am quite 
justified in assigning Burma as the habitat of the new species 
of Diumnm* 
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LXIII .—On a new African Genus of Mustelid*©, 

By Oldfield Thomas. 

In September 1889 Mr. F. J. Jackson, when collecting at 
Mianzmi, Masai, a locality at which he found several other 
new mammals, trapped a small badger-likc animal and 
recognized it at once as being a new form. Up to the present 
time, however, from various causes, the specimen has been 
mislaid, and even now only the skin can be found, although 
thorough search has been made for the skull. 

But even without the skull the skin shows such remark¬ 
able characteristics that I am unable to refer it to any known 
genus, and must therefore create a new one for its reception. 
This may be called 

Galeriscus, gen. nov. 

General build about that of the Grison (Galictis [or Galera ] 
Allamandi). Ears short, closely hairy. Fur thick, though 
short. Tail medium. Claws intermediate in size and form 
between those of the Meline and Musteline sections of the 
family. Toes four on each foot only , the two median 
distinctly longer than the subcqual lateral ones; palm and 
sole-pads naked. General coloration Grison-likc. 

Galeriscm JacJcsoni y sp. n. 

Size and proportions very similar to those of the Larger 
Grison, as also is the general colour, with the prominent 
exception that the black on the muzzle and throat is entirely 
absent. Fur thick, dose and soft, but only from one half to 
three quarters of an inch in general length ; throughout it is 
composed of a close underfur, among which are mixed nume¬ 
rous straight hairs. Nose-pad naked, sharply deBned behind 
from the hairs, which run forwards to form a median angle; 
below there is a naked median groove running down to the 
upper lip. 

Face pale brownish white, the eyes with a few browner 
hairs surrounding them. On the crown the longer hairs 
gradually become ringed subterminally with black, resulting 
in a rich black-and-wliite grizzling, which extends backwards 
over the whole dorsal surface to the base of the tail. Hairs 
of ears outside grizzled grey like the crown, those inside 
yellowish white. Chin pale whitish brown like the face; 
checks, throat, and sides of neck deep yellow; centre of belly 
blackish. Limbs from shoulders and hips downwards deep 
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blackish brown. Large pads of palms and soles naked, but 
the whole plantar surface of the feet is thickly hairy. Claws 
thick and strong, their upper curvature about as in G. Alia - 
tnandi , but they are far stouter, especially terminally; the 
fore and hind ones are about equal in length; in colour they 
are deep brown, the hind ones tipped with white. Tail 
nearly half the length of the head and body, wclLclofchcd 
with long coarse hairs, which on its basal half are incon¬ 
spicuously ringed Hubterminally with black, but gradually 
become wholly white on its distal half. 

Dimensions of the type (an adult skin, sex unknown):— 

Head and body (approximate) 540 millim.; tail (o.) 235, 
with hairs 250 ; hind foot (from calcaneum) without claws 90, 
with claws 98. Longest fore claw, in a stiaight line above, 
13*5; ditto, hind foot, 12. Length of radius 67, ulna S4, 
tibia 88. 

Hal. Mianzini, Masailand, 8000 feet. 

Coll. F. J. Jackson, September 1889. 

This interesting animal, when laid beside representatives 
of the other allied genera, is readily distinguishable from all 
of them, firstly by the entire absence of either a pul lex or a 
hallux, neither of these digits being absent in any other 
member of the suborder Arctoidea, while the Ilerpestine 
Bdeoqah* and Suricala are the only genera in the whole of 
the Carnivora which resemble it in the absence of both. 
But apart altogether from this diagnostic character, one would 
not know in what genus to place the animal, and this is a 
test by which the validity of all proposed new genera should 
be tried. Were it, in that case, Brazilian in locality it might 
be referred to Qalictis (whose synonym, Galera , is so 
well known that I have presumed to use it for the basis of 
the generic name), although the shorter cars and thicker 
claws would still indicate considerable divergence. Of the 
Old-World genera all the Meline forms are separable by their 
longer and straighter claws, as are the Musteline ones by 
their having these shorter and more curved. Coming to 
African forms, we have only the coarse-haired, short-tailed, 
and largc-clawed Mellivora } and the delicately built nud 
parti-coloured Ictidonyx and Pcecilogale to deal with; and no 
one could possibly refer Mr. Jackson’s animal to any of these. 

Of course I would not be understood to say that Gahriacus 
is really more closely related to Galictu than to any Old* 

a From Ijdeot/aleiMf Oaleritcus is readily distinguished by its generally 
Musteline, or, lather, Meline, appearance, its broader head, larger nose- 
pad, and short hairy ears. Its feel, kowtner, are undoubtedly very like 
those of that animal. 
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World genus, as its true relationship can only be settled when 
its skull and teeth are known j but so far as build and claws 
go, and on these the family has been classified, it certainly 
has a striking resemblance to its American analogue* 

Mr. Jackson is much to bo congratulated on the present 
important addition to the loug list of his zoological disco* 
vevies, which is, perhaps, the most interesting of them all. 
New Carnivores of any sort are always few and far between, 
while of genera the last discovered were JBluropns and J3as- 
sariegon, described respectively in 1871 and 1876. 


BIBLIOGRAPHICAL NOTICES. 

A n Index to the Geneva and Specie# of the Fo raminifera. By Ouaiu-ks 

Daaiibh Suiskbokn. —Part I. A to Non. 8vo. 240 pages. City 

of Washington, U.S.A. November 1893. 

TrriM is one of the w Smithsonian Miscellaneous Collections,” No. 850, 
published by the Smithsonian Institution, which has given to the 
world a vast mass of useful litoraturo on a great variety of scientific 
subjects. This is the first half of a work, forming a part of volume 
87 ul the “ Collections; ” the remaining part is to be published in 
1805, together with a Preface, and such emendations an may be 
found necessary. The preparation of the manuscript of this Index 
occupied the years between 1885 and 18811. The printing was 
commenced in 1890 ; and, the Smithsonian Institution having been 
liberal in the transmission of proofs, considerable time has neces¬ 
sarily been taken up by author and priutor in ensuring accuracy 
among about 10,000 names of genera and spocios, with their refer¬ 
ences, in this part of i he Index. 

That there should bo so largo a number of published names of 
Foraminilera, whether definitely described or merely noticed, under 
the first fourteen letters of the alphabet, is at first sight astonishing \ 
and the greater is the obligation of Rhizopodists to Mr. 0.1). Sher- 
born, F.G.8., F.Z.8., for collecting them in a systematic manner, 
and to the Smithsonian Institution for the considerate liberality shown 
in printing and publishing this extremely valuable and voluminous 
Index. 

We already know Mr. C. 1). Bherbom to bo an ardent, industrious, 
and conscientious bibliographic, especially of the Foraminifera (see 
notico in the Ann. & Mag. Nat. Hist. ser. tf, vol. ii. pp. 424, 425, 
November 1888); also (with Mr. A. 8. Woodward) of the British 
Fossil Vertebrata (Ann. & Mag. Nat. Hist. ser. 6, vol. vl pp. B37- 
339, April 1890); and in other branches of bibliography, with indi¬ 
cations and rectifications of dates, much wanted and well appreciated 
by zoologists and others. Indeed, the grandly designed Index to 
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Recotit and Fossil Animal Secies (from the date of Linnaeus), to 
'which he has devoted and still devotos very much of his valuablo 
time, under the auspices of the Director of the Natural-History 
Branch of the British Museum, and of the Keepers of the Zoological 
and Geological Departments, is not only worthy of all praise, but 
deserves Governmental aid; for an enormous mass of material 
has already boon carefully prepared by him, and is available to the 
several Officers of the Museum, saving them much time arid trouble 
and ensuring accuracy in their Natural-History researches. 

In the Smithsonian Index before us some of the genera take up 
large spaces; thus— 

FhtbelUna^ pages. 

BHocuhna , ft pages. 

Frondintlaria^ 9| puges. 

JUarffiriufina , 1 2\ pages. 

Dmlalina , lfbj pages. 

JVodosaria, 211 pages. 

CrisUlhtrbt 2ft } pages. 

As about from 40 to 4ft published names occur in a page, an 
approximation to their number may be arrived at. The Index does 
not omit the older terms, such as 44 Nautilus ” (occupying 8 pages), 
44 Cornu Aramonis” 44 Frumentarium,” Ac., by which some of the 
most common of the fossil Foraminifera of Italy and others from 
the Mediterranean and Adriatic! were known to early naturalists. 

The Author gives very many useful, though short, remarks in 
brackets f ], as to the history, modifications, or synonymy of the 
names, or the nature and source of the specimens referred to. Cross- 
references are numerous, and greatly enhance the value of the Index. 
In fact the book can bo used readily and with profit throughout for 
the genera and species of Foraminifera published down to 1881). 

It is rich not only with material, but with the conscientious 
exactitude of a naturalist experienced in bibliography, well ac¬ 
quainted with Foraminifera, and also with those who work on them 
and willingly give him all the aid they can in carrying out the 
arduous task he has thus fur so successfully completed. 

The scientific world gratefully accepts this noble result of tbo 
Smithsonian generosity, in having this closely but dourly printed 
book, which is welcome to ft very large oJass of naturalists in all 
the Continents, produced and distributed freely and without stint, 
as is the usual liberal custom of that groat Institute at Washington. 

Homs and Hoofs , or Chapters on Homed Animals, 

By R, Lydkkkkb, London: H. Cox, 

A m ah or two ago Mr. Lydokker contributed a number of articles 
on Hoofed Big Game to the 4 Field ’ and 4 Land and Water/ These 
Chapters were headed :— 44 Wild Oxen,” 44 W r ild Sheep and Goats,” 
44 The Antelopes of Asia,” “African Antelopes,” 44 The Deer of 
Asia,” 44 The Deer of Bouth America,” 44 Wild Tigs,” and 44 Rhino- 
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cmses, Ancient and Modern” Beading: them at the time, they 
seemed exactly suited to the taste# of that doss of sportsmen who 
take an intelligent, though perhaps secondary, interest in natural 
history. The descriptions were not t oo t echnical, and there were few 
hard names, while the geographical distribution of the various 
families, genera, and secies was sketched in ti manner well calcu¬ 
lated to stimulate further research and enterprise among visitors to 
wild countries, c specially to the elevated districts ot Central Asia, as 
well as some portions of the Indian region. For instance, the 
remark that no Englishman hoe ever shot—-or, it is believed, so 
much as seen—a Tulin (Bttdorras Uuncolor) alive, although this 
antelope dwells within sight of British Assam, would be likely to 
stir up some keen sportsman to circumvent, if possible, the political 
restrictions which aie the cause of this reproach; and, for the 
matter of that, it is about time that wc imitated the Bussiann in 
prosecuting our “purely scientific ” explorations a little more boldly. 
Tho more reflective—we had almost said ruminative—sportsman 
will find material for thought in the statement that “ although all 
living wild oxen have horns in both sexes, yet certain fossil specie 
are known in which these wore absent in at least the females; and 
it has been suggested that it is due to this circumstance that ‘ polled * 
races ot oxen are so readily produced, this being, in fart, a rei ersion 
to a condition in whuli both sexes of the ruminants wero normally 
hornless.” Perhaps he may think there is a good deal in this, and 
argue that, because the tail-less variety known as the “ Manx ” oat 
is so readily produced, therefore the ancestor of tho domestic puss 
was deficient in a caudal appendage--an analogy which mag be 
false! But, enough of the sportsman : let us turn to the naturalist, 
of whose notice Mr. Lydekker hopes that the work may not prove 
unworthy. Undoubtedly there are many things, in this collection 
of odds and ondB, of which tho average “ naturalist ” can bear to he 
reminded. It cannot be too often dinned into him that the 
« aurochs” is the extinct wild ox, and is not the European bison ; 
or that the musk-ox is not merely 44 tumid,” but is plentiful, in some 
parts of Greenland (a fact unknown to tho author of the article in 
the “ Big Game volumes” of the Badminton series, and, it would seem, 
to most of the reviewers of that work). Not every naturalist 
realizes that the great preponderance of antelopes in Africa is merely 
a feature of the present epoch, and that there is strong evidence that 
this group previously inhabited Southern Europe and Asia, whence 
it was partially driven by climatal and other changes. Nor does 
every one know that tho “ Boraan-nosed ” Saiga antelope, of the 
Kirghiz steppes, was found in Eastern Poland a century ago, and 
that not only are the remains of representatives of the genus found 
in Moravia and in the south of France, but also in Belgium, while 
in 18fK) the frontlet and horn-cores of a male were actually obtained 
in the Pleistocene deposits of the Thames Valley. Many similar 

S ints might be cited, and, so far, we have nothing except piaiso for 
r. Ljdekker j bul for the naturalist it was not sufficient to string 
together a lot of articles, and to recast some of them, with the 
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addition of some fresh illustrations t and we very much rogret that 
tho Author has not bestowed upon the present work that small 
amount of extra labour which would have rendered it complete in 
itself. As it stands, we have the Old-World Antelopes, but nothing 
about the Giraffes; the American Prong-horned Antolope is not 
mentioned (at least, it is not in the index), nor is the Kooky Moun¬ 
tain Goat (Uaplocerus montanns); and the rod-deer group is dis¬ 
cussed, with barely an allusion to tho Wapiti. This would have 
been intelligible if an aibitrury lino hud been drawn at Old-World 
specie*; but such is not the ea*e, for there is a spocial chapter 
devoted to the doer of Boutli America. The Elk and tho Reindeer 
are treated under the head of 44 Asiatic Doer,” but nothing is said 
about their American representatives beyond tho incidental remarks 
that the former is not specifically distinct from the moose, nor the 
latter from the caribou. These and some other omissions diminish 
tho value of a very readable and instinctive work. 


PROCEEDINGS OF LEARNED SOCIETIES. 

GEOLOGICAL SOCIETY, 

February 21,1804.—Dr. Henry Woodward, F.R.S., 
President, in the Chair, 

The following communication was read:— 

‘‘Note on the Genus jXaiadites, as occurring in the Coal Forma¬ 
tion of Nova Beotia.” By Bird. William Dawson, K.C.M.G., LL.D., 
F.R.8., F.G.S. With an Appendix by Dr. Wheelton Hind, B.B., 

F. lt.C.8,, F.G.8. 

The specimens referred to in the paper occur most abundantly in 
caloareo-bituminous shales along the coast, at the South Joggins, and 
wore described by the Author in ‘Acadian Geolog),’ in JbfiO. 
A collection of them has been submitted to Dr. Wheelton Hind. In 

G, J. G. S. vol. xix. Mr. Balter roferred the shells described as 
ffaimlitee to his new geucra Anthrmoptera and Anthmcomya . In 
correspondence with Mr. Balter, the Author held that the sholls 
were probably freshwater, and objooted to the name Anthmmnya 
as expressing an incorrect view of tho affinity of the shells; ho 
also stated several reasons in support of his opinions. The 
Author continued to use the name JS'aiadiles, but does not object 
to the division of the species into two genera, for one of which 
Balter’s name Aathracoptcra should be retained. Additional reasons 
are given for tho freshwater origin of these shells, and tho Author 
expresses his gratification that their affinities have been so ably 
illustrated by Dr. Hind. 

Dr. Wheelton Hind believes that the ‘ genus ’ Nauxdites contains 
three distinct genera, for one of which tho namo must be retained. 
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Ho proposes to retain the name for the forms called Anthraromyn, 
affirming as this word does an altogether wrong affinity for the 
genus. (The name JSlatadifes was proposed in I860; Anthracomya 
in 1861.) 

Dr. Hind is not able to state that any of the species submitted to 
him by Sir J. W. Dawson are the sumo as British forms. The shell 
origmully described as Naiadife* earhomrh is, ho has no doubt, an 
Anlhnmptcra . He gives notes on N. armaria , A. angulala , and 
JS\ lavish 


MISCELLANEOUS. 

Saw-flies on Solomon’8 Seal . By W. F. Kxnnv, F.L.8. &c. 

Fort two years past plants of Solomon's Seal (Polyyona turn or Cou- 
vallarta maltijlora) growing in Dr. 0anther’s garden at Kew have 
been infested by saw-fh lame; and on the Oth of May of the present 
year Dr. Gunther captured a considerable number of sjaximens of a 
saw-fly on the plant, which proved on examination to bo J’/n/mato- 
cera aterrhm , King. Although this species will probably be* found 
to be common where its food-plant occurs, it does not seem to have 
been noticed in England except by Curtis, who described und figured 
it in vol. xxi. of the 1 Transactions of the Linnean Society/ pp. BO- 
42, pi. v., as long ago as 18.50, from specimens bred from lanro 
received from Lord Goderich, who bad noticed thorn for several years 
previously devouring the leaves of the only plant of Solomon’s Seal 
in Lord Itipon’s garden at Putney. Curtis called the insect Solan- 
dria Hohinsoni, believing it to be undescribed. 

The only other saw-fly noticed by Kalteubach in his 4 Pflansen- 
fe^ndo , as feeding on Convallaria multijtora is Bletmocampa fully 1- 
noga t Schrank. 

It is worthy of note that all the specimens of P. aterrima which 
Dr. Gunther caught were males, which, it seems, appear a day or 
two before the females begiu to emerge. With them was a single 
Bpeoimcn of a Bleu meant pa, also a male—not, however, B, fuhyi* 
mm, but B.fuscufo, King (»jwi«f7fa, King), a rose-feeding species, 
the presence of which among the specimens of Phymatocera was 
probabl) quite accidental. 

As Phymalocera aterrima has been so rarely observed in England, 
it appears worth while to call attention to its re-occurrence, There 
were previously only two German specimens in the British Museum 
collection, and no British ones. 

Although the day was warm and bright, the specimens were 
remarkably sluggish, and allowed themselves to be picked off with 
the fingers. 

Natural History Museum* Nouth Kensington. 

May 9 181)4. 
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Pteropods with Two Separate Sexual Openings, 

By H. MoE. Kuowkr, 

Having recently had occasion to review the anatomy of Oavolinia 
longirostris, by means of sections of specimens obtained by the 
U.8. Fish Commission schooner ‘ Grampus,’ l find that the state¬ 
ment in text-books and elsewhere, that all Pteropods have but a 
single external opening for the hermaphroditic sexual organs, is not 
correct. Oavolinia longirostris (to which species my specimens 
apparently belong) has two distinct and separate sexual openings. 

There is a largo hermaphroditic gland, lying posteriorly and 
dorfliilly in the visceral sac, which is asymmetrical, being more 
developed on the left side. In this gland the youngest ova are 
found in the centre, immediately around the introglandular portion 
of the duct, the oldest ova with considerable yolk at the periphery. 
The male elements arise from lines of qoIIh running from tho peri¬ 
phery towards the centre. A single duct leaves the gland from its 
anterior face, dorsally and far to the left. Kccoiving the seminal 
vesicle near this point of origin, the duct runs over to the right 
towards the median plane. Near the middle line it opens into the 
anterior face of a large glandular sac, which has much folded walls. 
This sac is the muciparous gland, and tho duct ends on reaching it. 
Hoctions do not show a separate albumen-gland described for tho 
genus. They do show that some of tho folds of the walls of t he single 
cavity of tho gland arc lined with noii-glundular ciliated cells, while 
others have distinctly glandular cells. The seminal vesicle is, ns de¬ 
scribed, a long saccular appendago of the duct, with its end dilated 
and coiled up on the left side of the stomach. The muciparous or, 
rather, uterine gland is quite largo ; it lies in the anterior portion 
of, and occupies most of the left side of, tho visceral sac. Quite 
near the point where tho hermaphroditic duct opens into the uterine 
gland the vaa deferens arises from the gland on its anterior right 
corner, to tho left of tho median line. This is a dosed ciliated tube, 
not a ciliated groove (in which this species differs from all other 
Pteropods), which curves around on the right to the dorsal surface 
of tho fins, to ruu anteriorly and open at tho sac of tho invaginatod 
penis. On the left side of the uterine gland sections in all plane* 
show a second opening from the reproductive system to the exterior . 
This is a slit-liko aperture on a slight papilla, on the anterior surface 
of the visceral sac and to the left. The opening leads directly into 
a ciliated fold of the uterine gland, tho ciliated cells of which turn 
out at the lips of tho aperture and bocome continuous with tho 
epithelium of the external surface of the body. There can be no 
doubt that this is a natural opening, and near it is found the seminal 
receptacle, a tliin-walled sac filled with spermatozoa and lying on 
the loft face of the uterine gland. This seminal rooeptacle opens 
into a fold of tho uterine glaud, not fur from tho external opening 
just described, which I take to be a vaginal opening. 
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In the possession of two separate sexual openings Cavolinia hnyi- 
rostris differs from all other Ptoropods. The opening on the right 
side leading to the penis is perhaps to be homologized with the 
single aperture of other species. All that is necessary is the closure 
of the usual ciliated groove to form a tube to the penis, aud this is 
an evideut advantage in ensuring the i ransference of the male 
products. Another opening (vagina) becomes a necessity as soon as 
the more primitive right one is given over entirely to the male 
products; and this may account for tho new aperture on the left 
side. In other words, the other Ptoropods represent the more primi¬ 
tive condition of the herma phroditic duct, while Cavolinia lonyirostris 
has become more specialized by the act] nisi lion of a separate opening 
for each sex. Tho anatomy of the adult does not, of course, show 
whether, as Korscheldt and Heider (‘ Lohrbuch der vergleiclienden 
Entwieklungsgeschichte der wirbelloseti Thiere/ p. 1088, fig. 644 c) 
would put it, there has been a splitting of a primitively single 
oponing into two, or whether a now independent opening has been 
acquired into the left sido of the uterine glund. Perhaps the study 
of the ontogeny of the sexual organs of Ihis species will settle the 
question. 

Contrary to Pelseneer ( 4 Challenger ’ ltoport on the Pteropoda, 
pt. 8, p. 19), the heart of Cavolinia lonyirostris is on the left side, 
agreeing with Sonleyet’s figure of Cavolinia trulentata , for which 
see Lang (‘ Lehrbuch dor vergl. Anatomic,’ p. 664, fig. 409). 

Muscles in the fins are distinctly striated, a condition which Lang 
states (‘Lohrbuch der vergl. Anatomic , 19 p. 095) is not found in 
mollusks, but which Kellogg (“A Contribution to our Knowledge 
of the Morphology of Lamellibranchiat e Molluscs,” Bull. U.8. Eish 
Commission, vol. x. 1890) found in the adductors and heart-muscles 
of Lamollibranchs. Panoth ( 4 Archiv raikr. Anatomic/ Bd. 24), 
doscribing a similar appearance in the fins of Cymhulia and Tiede- 
mannia, decides this is not natural, but artificial striation. I have 
not boon able to study living tissue, but the striation, as I find it, 
is very distinct, and looks in every way like ordinary striated 
muscle.— Johns Hopkins University Circulars , May 1894, pp. 61,62. 
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Abbott, W. X, on the ossiferous 
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Acanthophthalmus, new speeioa of, 
251. 

A con tia, new species of, 301. 

Acontiophorus, new species of, 145. 

Addia, characters of the new genus, 
406. 

Adelocera, new species of, 27. 

Adrastus, new species of, 316. 

Agriotefl, new species of, 311. 

Agrotis, new species of, 300, 

Ainu, characters of the new genus, 
479. 

Akygis, now species of, 240. 

Alaus, new species of, 30. 
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Alphitophagus, new species of, 398. 

Atnarantlm, new spocies of, 392, 

Ameira, new species of, 139. 
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of, from Whitby, 212. 

Amphisbatna, new species of. 344. 

Amy mono, new species of, 137. 

Analophus, new species of, 291. 

Anchastus, new species of, 31. 

Andania, new species of, 411. 
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formed by, 1; new, 205. 
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362. < 

Antoclmra, new species of, 801, 

Anthracias, new species of, 470. 

Apogcmia ferruginea, description of, 
613. 

Aporopbis, new species of, 340. 
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endosternite of Scorpio, 18; on 
the derivation of, 60.3. 

Araclmis, new species of, 174. 
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genus, 84. 

Arclnncum incutnata, note on, 434; 
A. busiluctea, note on, 460. 

Arhopala, now species of, 254. 

Arion, new sjtocics of, 00. 

Airhenoplita, new species of, 392, 

Arthrolips, new species of, 330. 

Articulates, on tho derivation and 
homologies of some, 502. 

Atftsthrtlus, new species of, 385. 

Athous, new species of, 198, 255, 

Attacus, new species of, 178. 

Aulaeodus, new species of, 202. 

Automeris, new species of, 171). 

Bmmisa, now species of, 177. 

lhilanoglossus, notes on the genus, 
136,210. 

Barbus, new species of, 247. 

Bathyplmntes, new species of, 91. 

Batrachia, new, 347. 

Beddard, F. F.., on South-American 
Tuhiticidm, 205. 

Beddomo, Col. R., on new species of 
O^elophorus and Spiraculum, 

Belionota, new species of, 286. 

Bernard, H. M., on the endostemite 
of Scorpio, 18; on lateral eyes in 
the Gufoodtdm, 517. 

Bohtomnns, characters of tho new 
genus, 387. 

Bolitoplmgus, new species of, 884. 

Bonnier, J., on two new types o# 
Ohomostomatidm, 134. 
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447; Pilsbry*s Chitons, 448; Ly- 
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Bothrionnuron, new species of, 200. 

Boulengor, G» A,, ou new freshwater 
Fishes, 245; on Reptiles and Ba- 
trachiana from Paraguay, 342, 

Brycca, new species of, 175, 

Butseliiuhky, P., on the embryology 
of the Cumacea, 21)5. 

Byrmu, new species of, 388, 

Bythocaris wimplicirostris, note on, 
270, 

Csliphiea, new species of, 434. 

Cftlliomma, new species of, 352. 

Caloptoryx, new species of, 483. 

Cambridge, Rev, F. 0. P., on new 
genera aud species of British 
Spiders, 87. 

Cnrdiophorus, new species of, 189. 

Celama, new species of, 359. 

Oellepureila hyalina, new variety of, 
129. 

Oentropyx, new species of, 343. 

Ceropna, new species of, 1199. 

Ohrtsrilus, new species of, 79. 

CliOjrocatupa, new specios of, 108. 
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Tupaia femtginea, on the Palawan 
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END OF THE THIRTEENTH VOLUME. 


FEINTED B*T TAYnOB AND FRANCIS, 
UUU UOH COUUT, rtBET 8TUBJ2T, 



















































